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INTRODUCTION 


This investigation has been carried on under the direc-. 
tion of Dr. H. B. Ward with material furnished by him. The bottle 
containing the material was labeled Ppisthorchis viverrini (7). 

The specimens were collected in 1915 by Dr. C. W. Mason from the 
liver of a prisoner who died in the Chiengmai jail, Siam. Hundreds 
of thewe forms were sent to Dr. Ward, 


Leiper 1915 made a provisional diagnosis of this form and 


called it Opisthorchis viverrini. 


The object of the present paper is two-fold: first to give 
@ @etailed description of this form; second, to bring all data 
available on the genus Opisthorchis in a single work for a ready 
reference in the study of the problem of spedies and varieties 
among the closely related species now existing. 

Technique. - The specimens were somewhat poorly preserved. 
The material was stained in toto with Erlich's acid hematoxylin, 
borax carmine, and fuchsin. Cross, frontal and sagittal sections 
Were made and stained with dilute Delafield's hematoxylin and with 
Erlich's acid hematoxylin countered stained with eosin. A great 
number of specimens were examined for marked variations. Twenty 


specimens were however selected at random for general measurements. 
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II. HISTORY 


Looss (1899) made a few genera out of various species 
Classified under the genus Opisthorchis. He placed these genera 
( Holometra, einer ewig Glonorchis and Opisthorchis) under the 
subfamily Opisthorchiinae. The specific Giagnosis of this new 
subfamily Opisthorchiinae Looss (1899:563) is as follows: 
FascioOlidae of medium size with a slender elongated body, 


anterior end noticeably tapering. Suckers near one another and 


usually not well developed. Pharynx present. Intestinal crura 


long and simple, short and slender oesophagus. Exoretory bladder 
Y-shaped with a long S-shaped branch winding between the testes 


and with short side branches. Genital pore commonly in front of 


the acetabulum. Copulation organs absent. Testes near the hinder 


end more or less obliquely placed. Ovary is in front of the tes 


tes. Laurer's canal present. Seminal receptacle very strongly 


developed. Uterus loops in front of the testes. Vitellaria 
moderately developed, lateral to the intestinal crura. 


Found in the liver of mammals, birds and reptiles. 


The above diagnosis and the three new genera belonging to 
the new subfamily, in its modified form has been accepted by all 
parasitologists. 


— Oe OP ee ei ies ac i ll 


Campula was originally proposed for distomes with a wavy 


intestine by Cobbold (1885). Stiles and Hassall did not find 


sufficient ground for the separation. "Opisthorchis was based 
upon the topography of the genital organs, Campula upon the crook- 
ed intestine. The two genera are, however, hardly to be separat- 


ed at present, since Campula agrees in topography with Opisthorchis 
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(Paras. 1:85). Later Cobbold himself admitted the identity of 
the two species ( 2885:39). Loose expresses the same opinion as 


Stiles and Hassall (1889) 


Key to the genera of the subfamily Opisthorchiinae Looss(1899) 
1. (2) Vitellaria lateral to intestinal crura 


2. (5) Vitellaria anterior to intestinal crura, lateral 


to oesophagus; uterine coile fill entire body post- 
erior to acetabulum HOLOMETRA 
(2) Vitellarie not extending anteriorly beyond the 
acetebulum - - = 
Vitellaria extending beyond the acetabulum -- 
- - - ~METORCHIS 
(6) Testes dendritic 
Testes not dendritic OPISTHORCHIS 
Testes déndritic CLONORCH IS 


The diagnosis of the genus Opisthorchis Blanchard and the 
modifications made by Looss are placed below for comparison. 

Opisthorchis R. Blanchard (1895:217). - Medium and large 
forms. Oesophagus long or short, occasionally wanting. Intestin- 
al branches not ramified. Genital orifice in front of acetebulum. 
No cirrus pouch. Vitelline glands generally do not extend behind 
the testes. Ovary situated posterior to uterine coils. Testes 
Simple, globular and ramified. 

Genus Opisthorchis Blanchard in partim.- Body transparent, 
often very strongly attenuated, posterior end bread; tapering 


toward the anterior end. Skin smooth with or without spines. 
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Testes more or less strongly lobed or ramified, lie obliquely one 
in front of the other. Ovary lobed or simple. Uterus loops lying 
in front of the ovary and not usually reaching out over the in- 
testinal crura. Vitellaria does not extend forward beyond the 
ventral acetabulum. 

The type of the genus is Opisthorchis felineus. 

From the above diagnosis of the genus Opisthorchis I leave 
out species once reported as Opisthorchis which do not agree to 
the modified genus Opisthorchis. For example D. albidus Braun 
(1893), according to the later modification of Opiethorchis 


Blanchard, falls into the genus Metorchis Looss (1899). ‘0. exigua 
| Mth1. (1898) comes under Holometra. 0. sinensis Cobbold (1815) 


} under Clonorchis. In the genus Metorchis are 0. crassiuscula 
Rud,1809 var. (?=sp. nov. ? ) Janus. O. crassiuscula janus 
Kowal. (1898h), 0. crassiuscula Looss (1899b:678), O. xanthosoma 
Crepl? Wag., var. (?) campascua. 
The species belonging to the genus Opisthorchis at present 

are as follows: 

O. felinius Riv. 1884 

“O. tenuicollis Rud. 1819 

O. viverrini Poirier 1886 

O. longisstmus Linst. 1883 

O. simulans Looss 1896 

®. geminus Looss 1896 

O. pisciccola Odhner 1902 

O. obsequens Nicoll 1915 

O. entzi vw. Ratz 1900 
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interruptus Braun 1901 


- lancea Diesing 1850 


noverca Braun 1902 
~pseudofelineus Ward 1895 
speciosus Stiles and Hassall 1896 


. ovalis Barker 1911 


caninus Barker 1911 
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III. SYNOPSIS OF THE SPECIES ONCE NAMED IN THE GENUS 
OPISTHORCHIS: AND THERE DIVISION INTO THREE GENERA: OPISTH* 
ORCHIS; AMPHIMERUS; AND PARAPISTHORCHIS. 
(Ward 1903 and Stephens 1916) 

The type species designated for the genus Opisthorchie is 
0. felineus Rivolta (1884). Gurlt named the fluke nistoma conus 
in 1831, byt Creplin had already used the name for another species 
in 1825. Von Siebold's Distoma lanceolatum 1836, was preoccupied 
by the genue known as Dicrocoelium déendriticum. Distoma sibiricum 


proposed by Winogradoff 1892 cannot be accepted by law of pricr- 


ity and in fact it is a variety of 0. felineus Riv. Rivolta gave 
D. felineus in 1884 which holds. D. tenuicolle, M&hl. 1886. 


Diagnosis ~- Body much flattened, yellowish in color and al- 
most transparent in living specimens. The sides of the body are 
parallead save in the region anterior to the acetebulum which is 
conical. There is a shallow constriction at the level of the 
ventral sucker noticeable in fresh and contracted specimens. The 
postericr end is either pointed or rounded off. The length and 
breadth vary according to the contraction, being usually 8 to 
limm by 1.5 to 2 mm. The suckers are about one-fifth to one-sixth 
of the body length distant from each other, and about equal in 
size, 0.23 to 0.85 mm. The oesophagus is very short. The intest- 
inal crura reach almost to the posterior border and are often fil- 
led with blocd. The excretory pore ig at the posterior extremity, 
and the excretory bladder forks in front of the anterior testis. 
Anterior testis fomr lobed, posterior five lobed, and occupy the 
Posterior: fourth of the body one placed obliquely in front of the 
other. Ovary median, transverse, simple or slightly lobed. 
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| Smaller than the pear or retort-shaped receptaculum seminalis. 


Laurer's canal present. Uterus in the median field and entirely 


within the intestinal crura. The vitellaria occupy the fairly 
broad lateral areas in about the central third of the body, be- 
ginning behind the ventral sucker and terminating at about 6he 
level of the ovary. The acini: are small and are arranged in groups 
of seven to eight, separated by interstices. The genital pore 
is immediately preacetabular. Eggs oval with distincé operculum 
at the pointed pole, 0.030 by 0.011 mm. 

Habitat - Gall duct and gall bladder of cats, dogs, glutton, 
fox and man. 
Distribution - Europe, (Germany, France, Holland, Scandinavia, 


Hungary and Russia) and Siberia. 


Opisthorchis viverrini Poirier 1886 

Body transparent, lanceolate, 6mm long and 2 mm braad. The 
dorsal surface a little concave the ventral surface flat. Suckers 
small and equal in size, 0.23 mm. Ventral sucker at the beginning 
of the anterior third. The distance between the two suckers 1.8 mn. 

Genital orifice immediately above the ventral sucker. fhe 
length of the pharynz 0.1mm immediately posteriep to the oral 
sucker, which has'éa wide opening. Oesophagus is relatively short 
0.3 mm. fhe intestinal forks are simple ané with a nearly con- 
stant deameter O.lmm and terminate blindly at the emtreme post- 
erior end. 

The ovary is situated in front of the testes and ia*multi- 
lobed. It extends transversely, having wwo well developed lobes 
on the left and two smaller ones on the right. The shell glands 


in this case present a peculiar aspect. They are not compact 
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but small unicellular isolated glands scattered in the parénchyma 
around the beginning of the uterus. 

The racemose vitelline glands are situated laterally in the 
median region of the body and in front they dissappear before 
reaching the level of the ventrel sucker. The single transverse 
vitelline duct has the vitelline reservoir on the left of the 
shell gland. Laurer's canal very distinct at the base of which 
the pear shaped receptaculum seminalis is situated just outsice 
of the shell gland. The uterus is very strongly coiled and sit- 
uated in the region of the body between the ventral sucker and 
the ovary. 

The eggs are small, ovoid, 0.026 mm long and 0.013 mm wide. 

The male organs are composed of two small four lobed testes; 
which are situated at the posterior of the body. The vas defenens 
is a very narrow and long duct. It forms a coiled pouch at the 
right of the middle line of the body and extends to the genital 
cloaca. 

The excretory apparatus is not clearly distinguished. fhe 
excretory bladder is quite voluminous and extends from the ex- 
ternal pore at the posterior end ¢o the ovary. 

These were collected from the bile duct of Felix viverrinius 
which died in the cattle shed of a Museum in France. ( Poirier 
1886:8) 

Opisthorchis geminus Looss (1896:50) 

The body flattened, elongated, tapering anteriorly, increas- 
ing in size posteriorly. Total length 7 to 8 mm, in Circus 
aeruginosis 10 to 12.5 by 1 to 1.7 mm with a cephalad region 


0.8 mm. The greatest width 1.3 mm. Oral sucker quite wmall 0.17 
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mm in diameter. ‘The orel opening subterminal. Acetabulum smaller 


than the anterior sucker, situated at the second fourth of the 
body. 

The integument very delicate, smooth and without any spicules 
or spinelgts. 

Digestive system - The mouth is followed by the small phar- 
ynx measuring not more than 0.1 mm in diameter followed by the 
Slender owsophagus 0O.25mm long. The intestinal crura are not 
thicker than the oesophagus and extend almost to the posterior 
end bending slightly toward the median pland a&ying at the sides 
| of the excretory bladder at the extreme posterior end. 

The Y-shaped excretory system curved slightly forming an 
"S" between the testes. The short branches at the anterior end © 
do not extend over the intestine. 

Genital system - The genital crifice is marked by a small 
opening immediately anterior to the acetabulum. (opulatéry 
organs not noteced. The two testes are not situated exactly 
at the middle line of the body. The anterior one is placed some- 
what to the left, the posterior to the right. The anterior testis 
four, the postericr usually five ldébed; their greatest diameter 
not exceeding 0.6 mm. Each gives a small vas efferens uniting at 
the middle of the body forming the vas deferens which is very 
large in diameterO.1 mm, and very long. After many transverse 
loops which do not reach the intestinal branches laterally it 
opens into the genital sinus. 

The ovary usually trilobed, situated in front of the testes, 
is generally smaller than the testes and nearly in the middle 
line of the bédy. Laurer's canal is prominently curved and filled 


with spermatozoa. In the interior of the germ duct cilia zee 
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present. The vitellaria occupy the lateral portion of the body 
outside of the intestinal branches. The vitelline glands begin 
about the anterior third or middle of the length of the body and 
extend not further than the postericr end of the ovary. The trans 
verse ducts consequently are posterior to the vitellaria. The 
course in fact is not perpendicular to the longitudinal axis of 
the body but extends somewhat posteriorly. The much coiled uterus 
does not extend over the intestinal branches. It opens into the 
genital sinus. 

The eggs are oval in shape with a lid, 0.02 mm long and 
| ©.01 mm wide. Perfectly developed embryos are seen in the metra- 
term region. 

Habitat - In the biliary duct of Milvus parasiticus, Anas 
boschas fera, Gircus aeruginosus. 


Distribution ~- Egypt. 


Opisthorchis simulans Looss (1896:52) 

Three adult specimens and one young form found by Looss in 
the biliary duct of Pernis apivorus captured near Alexandria. 
The worms were located near the liver in the biliary passage. 

The specific diagnosis - Body flat, elongated, anterior end 
less tapering, posterior end slightly tapering. The length is 
7 to 23 mm, the greatest width across the middle of the body 1.5mm. 
The narrow anterior end 0.6 mm. The anterior sucker surrounding 
the oral opening is terminal, it ie relatively large, strong and 
measures 0.5 mm in diameter, the acetabulum on the other hand is 
quite small and dees not measure more than 0.2 mm in diameter, 
it is situated mearly at the lefel of the anterior third of the 
body. 


mt Oe = Ha | min jae 
parang ase Aperesse tis Satara nema enc htm en Fa Pat ‘- 
| - OF - ETE 
Jean ay mi ¥, ‘ Cpa 
qhod ad? to sebtsoq ferpoet edd yere09. teifesiv edt 49 
ea ne ; “ian ‘ a ae 
atged ebasig extifecty eft -nedoaerd . at ones 


f bee ybod ad? to diganl edt to ofhbiw. “te ota eptnetia’ | 
—_— edt . tere ef? To bas torieteog ex? nedt todd xt ta 

} off .atralietly edd af alten TR Sts yitcempesnoo » 
i to sixes baish tet toate eit et taelgotbineqreq con et toasts 
|) autedy Seliog doum ede .yitottevseq tecuemoe abretxe ¢ 


i en? ofat anmeqo fi .setonatd lectédetal eft te¥oO. be 


wT poi der | cea G03 0 Pil a ae > iw eqare on Lavo et2 & 


~gtiem edd ak mene Sts eoytdmy heqoleveb yitoetved .. 
| - 
| otk ,auodtiaatag euviih to tosh) yralitd edt ah sian 
 \eseoutguren avotl® au 7 
+ tfvel ~ motes 
F 
| (4:38) seood sietumta aidvtodtetqo | 
it steol yw bavot mre? aavoy eno baa sromt nuda t iwbe * 
} aR Ig80 beret qes syTovigs akated te towd 
i oyannag ytetitd ed? at tevil eft ween botevol elke a 


bse rofuetaa ,betegnole .2slt ybot - steougar® ae 
at afgae!l eff ‘gotreged vitdae fe bre robreteoq ota 


iy 
Demue. & ySod off to olbbia edt seotos di biw FeateoTy eit . a 


Rithavetive tedove tobsedas edt iim 3.0 Die toltesas wor 


aed ted?o efit ao mu iadut 908 ll stent ak en a. o 
‘190% ; 


baie guowte ,sgaal ylevitales: st vi » Laerans a ae 
{ tet emai uk mie 19 nad eon orueaeae jon b bas 


v 2. ves aia ane 
to Dheide toitedns ould Yo ietod oui Pal iran B09 
" ta LA yar 7 
. 7 aie ve 
SE SS a OT RA RTI amd ere nt — ae = - = . 


#- ji - 


The integument is smooth without spines or spinelete. 


Digeative system - The pharynx well developed 0.3 mm in dia- 


meter nearly in contact with the befurcation of the crura so that 


no oesophagus is present. The cnura run to the posterior end of 


the body widening a little at the extremity. 


The nervous system - The nervous system is similat to hbhat 


of the other members of this genus. 


The excretory system - The excretory syetem is Y-shaped. The 


unpaired bladder winds between the testes and has two short 


branches, into which opens a system of vessels at the sides of 


the ovary. 


The genital system. - The genital orifice is at the anterior 


border of the acetabulum and opens into the genital sinus. The 


testes have a median position are spherical or elongated, 0.6 mm 


in diameter. The zasa efferentia start from the lateral anterior 


borders of the testes and join 0.8 mm posterior to the middle of 


the acetabulum. By this union they form in this species the 


single vas deferens 0.1 mm in maximum diameter which opens into 


the male orifice after having a winding course. 


The ovary is quite small,aobed (follicular) and is situated 


in front of the testes at the left and adjoining the middle plane 
of the body . The receptaculum seminis is small and club shaped. 


Laurer's canal is quite short and a little swollen at the region 


which follows the receptaculum seminis. At the anterior portion 


of the oviduct as in other parts cilia are present. The vitel- 


iaria occupy the space at the sides of the body outside of the 


intestinal branches. They are very much ramified and extend to 


the anterior border of the anterior testis. The uterus occupies 
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the anterior portion of the female genital organs. fhe loops 
Wind transversely and do not extend over the intestinal crura,, 
it opens intoithe common genital sinus. 

The eggs are larger tkan in 0. geminus and measure 0.028 mm 
in length by 0.018 mm in width. The operculum ise a little thinnege 


The shell in thin but less transparent on account of the brown 


‘color. Eggs in the region of the metraterm have not developed 


embryos. 
Habitat - Liver of Anae penelope, Fulix cristata, Cireus 
aeruginosus and Pernis apivorus. 


Distribution =- Egypt. 


Opisthorchis obsequens Nicoll (1914:106) 

The body is very much flattened with crenate edges. The 
anterior end is considerably attenusted but the posterior end is 
rounded. A small knob-like tip projects however from the anterior 
end. The adult specimens measure 3.6 to 5.0 mm. The maximum 
breadth which occurs in the post- acetabular region, varies 
from 0.8 to 1.2 mm. The average specimen measures 3.7 by l. mm. 
There are no spines. The oral sucker is almost terminal and 
measures 0.16 by 0.20 mm on the average. Its transverse diameter 
varies from 0.15 to 0.24 mm. The ventral sucker measures 0.26mm 
and is situated 1.24 mm from the anterior end, which is exactly 
one-third of the body length. 

There is no prepharynx. The pharynx has a diameter of 0.12 mm 
and is slightly #onger than broad. The oesophagus is about 
0.19 mm in length with a range of 0.13 to 0.29 mm. The intestin- 
al diverticula are sinuous and narrow with crenate walls, espec- 


¢ally on their inner side. They extend to within 0.3 mm of the 
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posterior end of the body. Ther ends are turned in towards the 
middle line. 

The excretory vesicle has the usual sinuous configuration 
observed in the other species of the genus. The posterior curve 
may be either towards the right or to the left. The bifurcation 
Occurs just behind the ovary and the limbs are short. 

The genital aperture is median and immediately in fromt of 
the ventral sucker. fhe vesicula seminalis is short and highly 
convoluted. It emtends beyond the ventral sucker for a distance 
about 0.3 mm. fhe testes are very much lobed, almost dendritic. 
There are usually five lobes on the anterior testis and four on 
the posterior; but this ig not invariable. They are more or less 
tandem, while there is always a strong tendency to obliquity, 
the anterior testis being usually displaced towards the left side. 
Amphitypy occurs frequently. The posterior testicular space 
measures 0.34 mm which is about one-eleventh of the body length. 

The ovary lies in front of the testés and is almost median. 
It is excessively bobed, there being usually three lobes directed 
backwerds. It is much smaller than either of the testes. The 
receptaculum seminis is of median size, pear-shaped and lies as 
& rule on the right. The yolk glands extend from the level of 
the middle of the ventral sucker to the level of the anterior 
testis and usually not beyond. They lie entirely to the outer 
side of the intestinal diverticula and consist of eight groups 
of follicles on éither side. The transverse yolk ducts meet 


at avery obtuse angle in fromt of the ovary. The uterus entire- 


fille the space between the ovary and the ventral sucker. It 


forms from the fourteen to sixteen transverse convolutions which 
Occasionally touch, but do not overlap, the intestinal diverticula 
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The egg measures 0.025 to 0.030 by 0.014 to 0.017 mm the average 
being 0.028 by 0.0155 mn. 
Habitat - Liver of Hieracidea berigora (brown Hawk) and 
Hieracidea orientalis. 


Distribution - North Queensland. 


Opigsthorchis entze Von Ratz, (1900: 532-534) 
"Body flattened dorso-ventrally, lanceolate in shape and 


transparent; anterior portion whitish and posterior brownish yel- 


low; anterior end tapering and constricted at the lefel of the 


acetabulum forming a neck region anterior to the acetabulum; post- 
terior portion of the body broader and the end rounded; length 13 
to 13.2 mm; breadth at the widest part 1 to 1.2 mm. Oral sucker 
0.25 mm in diameter; acetabulum 3.38 mm posterior to the oral 
sucker and a little larger, measuring 0.31 mm in diameter. 

Pharynx oval or heart shaped and followed by a short owsophagus 
and forked intestinal tract, the crura ending in blind enlargments 
in the posterior end of the body. Cirrus and cirrus sao absent. 
Testes lie in the posterior half of the body, the one behind the 
other, 4 to 5 lobed. Vas efferens from each testes unite to 
form the vas deferns which passes forward to the genital pore 
situated just anterior to thé acetabulum. Ovary in the middle 

of the body and slightly lobed, the retort shaped receptaculum 
seminis and tubular Laurer's canal just posterior to the ovary. 
Vitellaria lateral to the intestinal caeca and extend from near 
the acetabulum to the ovary. Acini of the vitelline glands some- 
what indefinite being crowded together in spaces. The vitelline 
glands extend farther cephalad on the right side than off the left. 


The two vitelline ducts, one from each side, lead posteriorly to 
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the ovary where they unite. Uterine coils well developed and fill 
the body between the intestinal crura and the ovary and the 
acetabulum, but the coils do not extend over the intestinal crura. 
The shell gland is distinct and just anterior to the ovary. Eggs 
Oval, more pointed at the anterior end where the operculum with 
an opercular rim is found. They measure 0.0242 mm by 0.0132 to 
0.0154 mm". 

Habitat - Blue Heron ( Ardea purpurea L) 


Distribution - Hungary. 


Opisthorchis tenuicollis Rud. (1819:426] 

Specific diagnosis - Body lanceolate, flat anterior end 
markedly tapering and thin, posterior end bluntly pointed; body 
6.5 €0 10.12 mm by 1.12 mm. Oral sucker 0.134 by 0.152 mm. Acet- 
abulum 0.219 mm in diameter, situated between the first and second 
fourth of the body. Cuticula without spines. Ovary oval, smooth 


Receptaculum seminis weil developed. Laurer's canal and shell 


gland not mentioned. Testes in the posterior fourth of the 


body. Four to five lobed. Vitellaria in one region lateral to 

the intestinal caeca. Vitelline glands begin just posterior to 

the acetabulum and extend to the ovary. Uterus profusely devel- 

oped. Eggs elliptical. 0.0288 by 0.014 mm. 

Habitat - Reported from the domestic cat? dog? and man? 

Gulo borealis, Poca barbata, Halichorus grypus, 
Erignathus barbatus, Dephinus phocaena, Phocaena phoc- 
aena. 


Distribution. - Europe. 


Opisthorchis piscicola Odhner (1902:152) 
Body about 8 to 4 mm long. Greatest breadth about 0.5 mm 
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lies in the region of the middle of the body. From that the worm 
tapers strongly toward the anterior, much less strongly toward ties 
posterior. The forward end is rounded. The first part of the 
posterior end behind the testes is abruptly pointed. Mouth open- 
ing circular 0.19 to 0.22 mm in diameter, ventral acetabulum 
transversly oval. 9.25 by 0.3 mm. Situated in the end of the 
first body fifth. The body is armed with small broad spines. The 
pharynx is 0.08 mm in diameter. Testes strongly lobed lying in 
the median line. Ovary is more or less crenate. Genital glands 
immediately posterior to one another. The vitellaria extends 
| from the posterior end of the ovary anteriad to the middle third 
of the body. Ripe eggs 0.021 mm long and 0.011 mm broad. 

Habitat - Gall bladder of Nile fish (Gymnarchus niloticus) 

Distribution - White Nile. Omdurman. 


Opisthorchis pseudofelineus Ward (1895:152-158) 


Body elongated, transparent, flat; length 5 to 22 mm; breadth 


1 to 8.5 mm. Anterior end conical; posterior end rounded. Oral 
sucker 0.84 to 0.541 mm. Ventral sucker 0.84 to 0.28 mm in dia- 
meter, situated about one-fourth of the total length of the body 
from the oral sucker. Pharynx 0.12 to 0.285 mm. long by 0.14 to 
0188 mm wideand nest to the oral sucker, owsophagus short 0.04 

to 0.38 mm in lehgth; branches of the intestine extend nearly to 
the posterior end of the body. Two lobed testes in the posterior 
third or fourth of the body, the posterior lying obliquely caudad 
to the anterior. Anterior orbicular, oval or elliptical in shape; 
margin smooth, wayy or 8 to 5 lobed. Ovary elliptical, orbicula 
or oval in shape with margin smooth, wavy or lobed, situated a 


little in front of the testes. Receptaculum seminis pear , oval 
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or bag shaped, right or left of the ovary. Shell glands diffuse. 
Laurer's canal prominent. Uterus in coils from the ovary to the 
ventral sucker. Vitellaria lateral, owcupying the middle third 
of the body and extending posteriad to the posterior testis. The 
transverse vitelloduct passes from each region of the vitellaria» 
Ovarmhal and unites before or agter reaching the ovary. The break 
of the vitellaria in front of the ovary varies in extent from 
0.06 to 1.9 mm. Eggs long oval in shape, cap distinct with an 
opercular rim at the junction of the cap and the egg proper. 
Length 0.0286 to 0.0357 mm by 0.014 bo 0.0162 in width. The 
excretory bladder is Y-shaped. The excretory canal sigmoid.. 
The genital pore at the anterior margin of the acetabulum. Skin 
provided by minute needle like spinebets on the anterior portion 
of the body as far caudad as the ovary. Spinelets deeply im- 
bedded in the cuticula. 

Habitat - Biliary ducts of the domestic cat and a pet Coyote. 

Distribution - Nebraska and Iowa - 8. S. A. 


Opisthorchis interruptus Braun (1901:5) 

The animals are flattened, of band like form, the sides of 
the body wavy, tapering anteriorly, posterior broader than the 
anterior. The extreme posterior end pointed. 7 to 8 mm in length; 
in the region of the acetabulum 0.5 mm in width; at the testes 
0.7 mm . The oral sucker subterminal 0.25 to 0.26 mm bread, 


acetabulum 1.35mm in diameter, and 1.3 mm posterior to the oral 


sucker. A distinct prephayynx is wanting, the pharynx is 0. 104 


by 0.125 mm. The oesophagus has the same length as the pharynx. 
The two wide intestinal crura extend to the posterior end, one 


crus being longer than the other. The posterior testis lies in 
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front of the posterior body wall by a distance of 0.7 to 0.8 mm; 
diagonally to this the anterior testes; they are not ef the same 
size and form, the anterior four lobed, the posterior is larger 
more nearly rouhd and has less lobes. Between the testes runs 
the S-shaped excretory bladder. The receptaculum seminis is 
round or pear shaped and is smaller than the testes. Ovary median 
of the same size as thetestes, oval in shape and lies just in 
front of the receptaculum seminis. The uterus coils transversely 
and is compact, the genital pore is situated immediately anterior 
to the acetabulum. <A cirrus pouch is absent. The aggs are dark 
colored, 0.023 by 0.01 mm in size. The small vitelline follicles 
have @ grouping distinctly as in the other species of the genus 
Opisthorchis; they begin anteriorly behind the acetabulum at 4 


different level on each side, posteriorly they reach to the 


pesterior testis. The distance of the anterior end of the vit- 


@llaria from the acetabulum is equal to the distance from the 
acetabulum to the oral sucker. It is characteristic that in the 
region of the receptaculum and as well in the ovarian region, an 
apparently long break in the vitellaria appears on both sides. 
This is approximately 0.6 mm long. The forme from the intestine 
of Ardea viridirufa appear to belong to the same species as they 
have the same length, the suckers and eges are the same size and 
in every other respect correspond #o 0. interruptus, the vitellar- 
ia however could not be made out in those from Alcedo virescens. 
Habitat - Ardea viridirufa and Alcedo virescens. 


Distribution - Brazil. 


Opisthorchis lancea Diesing (1850:579) 


The body is lanceolate in form, neck and trunk regions present 
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The length of the body 5.5 to 12.5 mm. The greatest width 1. to 
8.8 mm. The neck region is one third the total length of the 
entire body, is conical and elliptical in cross section. It 
carries on its forward end a subterminal oral sucker. The walls 
of the neck show a smooth wavy appearance, while that of the post- 
erior end appears serrated. The oral sucker measures 0.33 to 6.36 
mm byO.56 to 0.66 mm. Acetabulum in anterior third of the body 
0.51 to 1.2 mm in diameter and is more spherical than the oral 
sucker. A prepharynx is wanting. The oesophagus is short, in- 
testinalocrura reach to the posterior tapering end and run somewhat 
parallel. The excretory system ia Y-shaped, the main branch wind- 
ing in an S=-shape between the testes to the excretory pore, which 
is terminal. The anterior testis is situated on the left and has 
four lobes, the posterior on the right with five lobes. The 
cirrus pouch is absent. The genita& pore is situated median 
immediately anterior to the acetabulum. The receptaculum seminis 
is spindle formed, The ovary is biscuit shaped. The shell gland 
is indistinct. The eggs are oval 0.029 to 0.033 mm by 0.012 to 
0.014 mm. The vitellaria lateral to the intestinal crura, extend 
from the posterior of the acetabulum to the bevel qhere the crura 
end. They are formed of small cross running acini, which com= 


bine in more or less distinct groups. On each side there are 


eight such groups of acini. The paired vitellind ducts begin 


usually between groups 4 and 5 of the acini, a space being here 
so that the vitellaria has two regions, and anterior ovarial 
and a posterior ovarial region. Amphitypy is evident in this 
species. 

Habitat - Male Delphinus tacuschi (Steno tucuxi Gray) 


Orcella brevirostris 


—) 


“4 


; . 4 beh oh a, see 
ae snp sie ie yay == ese 
o. cis 

thiw teosmerty edt, . am 8. Sr ot a. a i ¢ 
io dtpanl Letot oft Dakdd eno. et soles oun oat, 
$< .mobteen @e0% at Lacttatiie bas Isuhooo. ot ye o 


aw edT .té@aloge feto danataretduve a bre brant? eit 


iif tbo ted? ofitde ,eonetaeqga yew a3 come ® Wode | 
b&.9 eetwaseom tedoue Lato alT «.betsigceg tee 1g 
eft to betas tokqetde at muiodateoa Bm 88.0 of, 
\ eft nodt Leotvedae evom a: Soe tetemath at am 
4 ’ m= "gt 
trode ef evgaddqouso efT .gaitaar ef xoyradqeiq &. 
o3 be galveqet rolzedeoq ed. of donet 
ciew edd .beqede-¥ st metaye yietesexe ed? oe 


‘tovetoxe edd of si tchascad neowled ogedd 


at hia 


18 ttet eft ao betactte ak wires a? tol ret ne ed? fi 
eit .uddol vit dtte orf ts edd se rolteteeq pe: 
neither bevaotte et ete. cétingy eaté | staooda el. 
on ovivceatqeost ef? .auiegdsteok ed? of solnptan 
iis od? ,becade tieoeld et yrave.edT pe 
£9.0 ve me S80L008 690.0 Leave eta wage ed? . ton 

styio Lanitertot off ot Ieretel altellediv 9gt 
edt svedp Leved edt oF geludateos ef3 to solretsog a 


\ 
totes salam seoro Liam 16 bemtetd o14 g 


folaw 
te etedy ebte doae ae ~wquermy tontterbh esel 10.8 
ed axourb bn i Lhes ty hextaq eff .tmios.to aqui tt re 
sqied ess@ 2 takos ef¢ to & baa > aquotys neewt og 

Ltavo TObteias bam. .aookger OW? ead atvelietiv of £ 


‘dt? of taebive at yayfiaqwA .molget Tebter robsed 


V ace ee. 
‘tO teuoted ooeg®) Edeesoat evcitdqied ele = 3 ame 
sixviootivert alfeetO 


Yaa A ee ee 


- 30 <- 
Distribution - Barra do Rio Negro, Brazil. 


Opisthorchis ovalis,Barker (1911:518) 

General shape of the body slender and oblanceolate, the 
anterior end tapering and bluntly conical, the posterior end 
broader and tapering slightly towards the end, There is a well 
defined narrower region or neck anterior to the acetabulum; the 
length of the body measures 6 to 14.32 mm; the breadth across the 
acetabulum 0.343 to 0.81 mm; across the ovary 0.45 to 1.373 mm. 


Small needle like, retrose spénelets abundant over the anterior 


two-thirds of the body, being most abundant at the anterior end 


as far caudad as the acetabulum and becoming sparser until the 
region of the ovary; in these specimesn these spinelets werequite 
abundant. The oral sucker is subterminal 0.198 to 0.36 mm by 
0.198 to 0.378 mm. The acetabulum in the anterior fifth, sixth, 
or seventh of the body, measuring 0.1331 to 0.216 mm by 0.131 to 
0.225 mm. The genital pore immediately anterior and median to the 
acetabulum. The pharynx 0.188 to 0.15 mm by 0.108 to 0.162 mm. 

The oesophagus 0.09 to 0.63 mm in length. The intestinal crura 
are unequal in length and extend to the posterior end. The tesa- 
tes are in the posterior third of the body, oval ovate or 
orbicular, smoéth or slightly lobed. A cirrus is absent. Ovary 
Oval, ovate or orbicular, smooth or Blightly crenate. The recept- 
aculum prominent, two to four times the size of the ovary. 

_ Laurer's canal prominent. Shell gland diffuse and somewhat in- 
distinct; uterine coils of median density and compactness. 
Vitellaria lateral to the intestinal caeca, divided into two 
destinct regions by a break near the ovary. Vitelline glands 


begin 0.36 to 1.89 mm posterior to the acetabulum and extend to 
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the posterior testis. Eggs short ovals in form, measuring 0.026 
to 0.312 mm by 0.014 to 0.019 mm, with distinct lid but no oper- 


cular rim. 


Habitat - Bile ducts of soft shell turtles (Trionyx spinifer 


Lesson and Trionyx muticus Lesseur) and Chrysemys 
matginata. 
Distribution - Mississippi river in Minnesota and Iowa, U. 


S. A. 


Opisthorchis noverca Braun (1902) 
Syn:- Distoma conjunctum Lewis and Cunningham 1872 
Distoma conjunctum McConnell 1876 
Distoma conjunctum Cobbolid 1859 
Body lancet shaped, spinous, 9.5 to 12.7 mm long by 2.5 mm 
broad. Suckers close together, the oral being larger than the 
ventral. Pharynx spherical, intestinal crura extending far post- 
eriad. Genital pore immediately infront of the acetabulum. 
Testes round or only slightly lobed, situated at the limit of the 
posterior third of the body and nearly opposite. Ovary slightly 
lobed, in front of the bifurcation of the Y-shaped excretory 
reservoir. Uterus in loops through the central area from the 
Ovary to the genital pore. Vitellaria lateral, beginning at the 
bevel of the acetabulum, extending to the middle of the posterior 
testis. A break of the vitellaria occurs in front of the ovary 
but it is indistinct. No cirrus sac. Eggs oval 0.034 by 0.021 
mm. 
Habitat - Gall ducts of man. 
Distribution - India. 
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Opisthorchis caninus Barker (1911) 

Syn:=- Distoma conjunctum Lewis and Cunningham 1872 

Opisthorchis novercs Braun 1903 

Parppisthorchis caninus Stephens 1912 

Opisthorchis caninus Barker 1911 

Body slightly lanceolate, length varies from 2.75 to 5.75 mm 

in preserved specimens. Average length 3.6 to 5.8 mm. Body uni- 
formly spinose. No spines on the pedicle. Oral sucker 0.28mm. 
Pharynx 0.224 by 0.184mm. Oesophagus 0.04 mm. The ventral 
sucker 0.176 mm in diameter.n The acetabulum on the acetabular 
papilla between the first and second anterior @ifth; smaller than 
the oral sucker. Pedicle about 4 mm long. May be completely 
retracted. Genital pore on the apex of the pedicle in front of 
the acetabulum. Its exact position varies with the state of 
contraction of the parts. In cgertaih cases it actually opens 
externally to the sucker and anterior to it. The qpening is cov- 
ered with scales. The vas deferens and uterus run alongside one 
another until they merge near the apex of the pedicle into a 
common sinus. The testes lie in the posterior third of the body, 
are orbicular or slightly lobed. One situated obliquely in front 
of the other. Ovary multilobular, the lobes 5 to 8,irregular in 
size and shape. It is bocated at the beginning of the posterior 
half. The seminal receptacle is globular, situated to the right 
of and dorsal to the posterior lobe of the ovary. Laurer's canal 
usually runs from the end of the receptacle with a single curve 
medially and backwards. The uterine coils form loosely packed 


transverse coils terminating slightly in front of the level of 


the first vitelline acinus. From here the uterus passes forward 
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into the pedicle to the left and ventral to the seminal vestrle. 
Seminal vesicles commences about the level of the first vitelline 
acini. The coils displace the uterus ventrally and to the left. 
In the pedicle the vesicle diminishes in extent and kies in its 
dorsal (anterior) side . 

Habitat - Liver of Pariah dogs. 

Distribution - India. 


Opisthorchis speciosus Stiles & Hassall 1894 
Syn:=- Distoma (Dicrocoelium) longissimum var. coruinus 
Stiles and Hassall 1894 
Opisthorchis speciosus Stiles and Hassall 1896 
Body elongated, its narrow and tapering anterior end covered 
with retrose spinelets, length 7.6 to 29 mm by 0.666 to 1.332 mm 
Wide in the region of the ovary. Oral sucker subterminal, 0.291 
to 0.366mm by 0.291 to 0.357 mm. Acetabulum in the anterior third 
or fourthof the body, 0.178 to 0.244 mm by 0.178 to 0.844 m. 
The pharynx 0.15 to 0.205 mm by 0.131 to 0.188 mm. The oesophagus 
0.15 to 0.30 mm long. Intestinal caeca equal or unequal, extend 
to the posterior end. Testes in posterior eight of the body, 
orbicular or oval, smooth or four lobed, Cirrus absent. Genital 
pore not prominent, at the anterior mergin of the acetabulum. 
Ovary in posterior fifth of the body, oval, ovate or elliptical., 
smooth to three lobed. Receptaculum seminis smaller than or equal 
to the ovary. Shell gland diffuse or distinct. Laurer's canal 
prominent. Uterine coils very dense and close. Frequently ox- 
tending laterally over the intestinal crura. Vitellaria divided 
into two distinct regions by a break in front of the ovary. 


Vitelline glands begin 0.803 to 0.263 mm posterior to the acet- 
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-abulum and extend to the posterior testis. Eggs long ovals, with 
distinct lid and opercular rim, 0.085 to 0.033 by 0.015 to 0.018 mm 

Habitat - Bile ducts of Crows (Corvus americanus, Corvus 

ossifrage)and the frog. 

Distribution - Maryland and District of Columbia, U. S. A. 

Barker, F. D. (1911) divided the genus Opisthorchis and pro- 
posed the generic name Amphimerus for those species which had two 
vitellaria regions caused by a break in the line of acini near the 
ovary, as postovarial and antovarial regions, while those forms 


Which had only one region he retained in the old genus Opisthorchia 


Genus Amphimerus Barker (1911:536) 

Generic da@agnosis - Fasciolidae; body flattened, elongated, 
anterior end tapering. Skin frequently covered wholly or in part 
by small retrose spinelets. Excretory system Y-shape with sigmoid 
stem winding between the testes. Copulatory organs absent. Tes- 
tes in posterior portion of the body, simple or lobate; the one 
Obliquely posterior to the other. Ovary anterior to the testes, 
Simple or lobate. Laurer's canal present; receptaculum séminis 


well developed. Uterine coils anterior to the Ovary and may 


extend laterally over the intestinal caeca. Vitellaria well 


developed, lateral to the intestinal crura and divided into two 
distinct regions by a break op posite the ovary. Not extending 
anteriorly beyond the acetabulum but frequently extending post- 
eriorly to or beyond the posterior testis. 
Habitat - Parasitic in the gall ducts of mammals, birds and 
reptiles. 
Type species - Amphimerus ovalis Barker (1911) 


Stephens (1912) divided Opisthorchis once more retaining the 
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generic name for all the species exoept Opisthorchis caninus 
Barker which he placed under a new genus Parapisthorchis. 
Genus Paropisthorchis Stephens (1912) 
Structure as in Opisthorchis; except that the ventral sucker 
and genital pore occur on the apex of a precess or pedicle pro- 
jecting from the anterior portion of the body. This process is 


about 0.5 mm long and is retractile. 
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¥. DISCUSSION 


" It is a fact well acknowledged by persons who have worked 
with species of the genus Opisthorchis, that the forms in this 
genus represent one of the most difficult proplems to the 
eystematist", writes Looss (1899). " Several forms anatomically 
seem identical that should be classified as separate individuals 
on a biological basis" (1907). Opisthorchis felineus and 0.gem- 
inus without knowledge of théér host will be classified under the 
same species and in fact I am inclined to think 0. tenuicollis is 
at most a variety of 0. felineus. ©. felineus is found in the liv- 
er of man and the cat in Europe; but 0. geminus in Egypt in the 
liver of the non-migrating Milvus parasiticus, Anas boschas fera, 
Circus aeruginosus. 0. tenuicollis from seals in Europe. Next 
to these three forms comes O.viverrini and O.entzi which differ 
from the above not in large details. Looss (1899) takes 0. 
geminus as a separate speciés on biological grounds. The above 
mentioned birds are native to Egypt and never migrate and if they 
are the same as 0. felineus, cats and man should be harboring 
these parasites, however this has not been reported not has 
Looss been able to find any Opisthorchis in mammals contrary to 
his special search. O. geminus @iffers from the rest on the 
Same ground as it differs from 0. felineus. Looss again makes a 
comparison between 0. tenuicollis and 0. geminus from Anas boschas 
fera. QO. geminus fron Anas is 10. to 12.5 mm long and 1. to 1.7 
mm broad; testes both lobed in 0. tenuicollis and 0. geminus. 
Ovary of 0. geminus from two different kinds of hosts varies 


Slightly from that of Anas, being round or slightly lobed, but 
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from Circus more distinctly lobed. Vitellaria same both in 0. 
geminus and ©. tenuicollis. The eggs of 0. tenuiccllis as given 
b y Mihling 0.025 to 0.028 mm long and 0.013 mm wide, in O gen- 
inus 0.027 by 0.013 mm in Anas and 0.023 by 0.013 mm in Circus. 

By such comparison Looss finds these forms identical yet thinks 
they cannot be classified as one species for the same reason as 

0. felineus cannot be the same as 0. geminus, tecause of the spec- 
ificity of the host. The same argument is brought about in regara 
to the nearly identical forms of 0. tenuicollis and 0. felineus. 
Braun in comparing the forms found by Mthling with 0. felineus 
comes to the conclusicn that they are different forms. 


O. entzi has very identical characters with 0. tenuicollis 


which in turn is cbhosely related to 0. felineus and 0. geminus. 


It is taken as a separate species however by only specific 
differences of the suckers, in 0. entze the acetabulum és larger 
than the oral sucker which in other forms is equal to it or the 
Oral sucker is larger than the acetabulum. 0. viverrini differs 
from the above mentioned form by the distinctly bbbed ovary, by 
the moderately developed uterine coils and by the egg with an op- 
ercular rim. No figure accompanies Von Ratz's description of O. 
entzi which makes & comparison whth 0. viverrini less valuable. 

The forms discussed above differ from each other by one or 
two characters in general. Two other forms which are more 
distinctly separated from the rest are 0. longissimus and 0. 
Stmulans. Both of these have ovary very much lobed (follicular ) 
In the figure of Looss (1891:52) this character is not noticeable 
but his figure in a later description(1899:673) gives these 


characteristics lobes. The difference between O.simulans and 0. 
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longissimus is quite small. 0. longissimus tepers anteriorly but 
O. simulans only slightly. The reverse is the case posteriorly. 
The oral sucker in the later is much larger than the ecetabulunm, 
the reverse is the case with 0. longissimus. The uterus coils 
are much closer in 0. longissimus than in 0. simulans. Testes in 
the former larger and somewhat lobed. Located more posteriorly 
than that in 0.cimulans which is more round, smaller and not 
not so much posterior. Some of these characters are much in var- 
dance as I have described in the case of 0. viverrini var. 
Chiengmai. Yet the variations in the same species are with in 
normal limit. 

Opisthorchis obsequens Nicoll is distinguished by the smaller 
form, by its very much lobed testes which suggest the genus 
Clonorchis. The ovary is usually irregular in outline, ventral 
sucker is larger bhan the oral sucker; vitellaria more continued. 

0. piscicola can be readily distinguished from the rest of 
the species by its minute size, with its relatively larger 
acetabulum. In this respect being much like 0. obsequens but 
differs from it by its broad spines, lobed testes and its piscine 
host. 

Another form described by Galli-Valerio (1898:145) and 
named as 0. pianae is questioned by Kowalewski (1898: 751). 
Certain characters were overlooked which will make these forms 
identical with E. conoideum. 

Galli-Valerio (1898:933) tho admitting that thie form 
may not belong to the genus Opisthorchis maintains that it is 
not identical with El conoideum. From the description he re- 


ards it as Opisthorchie as it agrees with 0. Blanchard. 
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From his figure it is certain that it does not belong to the 
genus Opisthorchis as the vitellaria extend to the posterior end 
of id -woay in an H=-shape. However I cannot pass judgment re- 
garding this form being an Amphimerus from his meager description. 
As Kowalewski has made a careful study of these forms it is safe 
not to include 0. pianae in even Amphimerus. 

Kowalewski (1898:52) described a form ©. simulans var. 
poturzycensis from the liver of Anas boschas dom. He makes a 
comparison of this with 0. simulans Looss and 0. longissimus. 

His comparison is based upon the description of Looss (1896:52). 
Looss (1899:674) describes another form of 0. simulans with slight 


variation from Anas penelope and Felix cristata. This form slight- 


ly larger than that from Pernis apivorus corresponds to Kowalew- 


ski's drawing (Fig. 23) and description. 

Barker's division of Opisthorchis into two genera is quéstion- 
ed by some parasitologists. Leiper( have not been able myself 
to consult Leiper's attivle on this subject) has objected to such 
division on the ground that extent of the vitellaria posteriad - 
is a matter of chance and not a generic characteristic. I have 
exemined more than fifty specimens of 0. viverrini and I find the 
variation in the extent of the vitellaria small. They never ex- 
tend behind the anterior testis, usually the vitellaria end at the 
level of the ovary. JI have never noticed any break in the line 
in that region. The number of acini, their anterior or poster- 
ior extent, and the number of acini behind the transverse vitell- 
ine duct, does vary somewhat but awlways within a normal limit. 

Mahling (1896:261) examined sixty specimens of 0. felineus 


and from the description I find the variation in 0. felineus the 


* 


. oit o¢ goofed toa eweb ti ¢tadt niet tesneeeee | 


| bas totteteos aff OF Saeiae si tatters od? si os. doreddal 
~tr fcteay bert s52q toanmp I yovewor eqeieatt ma! mt "7 co 
i ti gitoaer "tom ewer sid sovl setemidqmk as goted ro? al ad 
| 8 ai ti @exo%-osedt to vhute Liteteo s ebam. wast a ‘0 | 
| seutontdgua meve at camate +0 ae 
tev ovelumte .0 weet a Bedtqeeed (SQ160B2), ble 
2 sedan of .woh emfigeod eawA to gevil eff) @amk ete 
| atestgaos .O bre ganed atelonia «0 it he eld¢ to m 
»(84:aeec) esood te molsqttoesb afd ogy besad af moek | 
tdaile dviw eceaienntie .0 Yo @rot redtens eodt toned (ova: egg) 
je=tdnlifo ore? etd? »steatrito xitet bow, sqoleneg sami 
“Oo Lewow ot ebaoqeetros srreviga oinred sort tad 
_stottaitoess baa (86 git aa 
ioitebup nt aremsg owe oft sidovadtebyo to aotetweh 
H ‘iesym cide need ton ved i )roqked ,etsigolodte 
| ve. of. Setoetee sar (sentews etd? oo ofwtiae e toa) 
} ~ talreteod stuslingiv edt to sademe cade bapets ene 4 
i I .cttetvetosneds citeseg @ toa bas oonedo £6. 
aft batt I bite Lotuteviv 0 to usomivegs Ywttt sadt om 
reved youT _ilaee otialietiy edt to ¢oatze edd. ak | 
|| owt 28 bas sieatietty edt yifagep ~ebves? tobretns odd 
} catl edd at apetd tee beotton seven evad Z crew, off i 
| ‘ read IG toized ts tied? .infoe To Lodmust OST «ff | 
-(fegiv eexeveneatt edt Bbotded tates to t*edare edt fun” Sit 
tint! tmiton 2 pbiitw evewde ted 2adwemos. yter scot 
| suscilot .0 20 amamtseqe yexte Denimaxe (49620882) 9 a. 
/ sat «rontlet «Q mk mates inay edt) bat® f ac git) 


cons, ce 
same as in 0. viverrini. 0. felineus is the type species of the 
genus Opisthorchis. I find from the descriptions the same thing 
true for the vitellaria in all species of thés genus as modified 
by Barker. The other species of Opisthorchis are classified und- 
er the genus Amphimerus Barker. This new genus is based entirely 
upon the division of the vitellaria into two regions, an antovar- 
ial and a postovarial with a distinct break in the line of acini 
at the ovary. ; 

Weski (1900) examined 400 specimens of 0. lancea Dies. for 


the extent of the variation of the vitellaria. In every case 


the vitellaria did extend caudad to the postericr testis which 


never was the case with 0. felineus or the like. There was some 


irregularity in the line of acini opposite the ovary. In twenty- 
two cases only there was no break in the line of acini opposite 
the ovary on the right and only four on the left, but the acini 
were distinct. In 119 cases the groups coalesced on the right 
and in 35 on the left. 

Ward (1894) describes the vitelleria in Opisthorchis pseudo- 
felineus as follows, "Vitellaria extend to the middle of the 
space between the two or even as far as the anterior edge of the 
posterior testis. One break in the line of acini may always bg 
recognized as most prominent; it is located just opposite the ovary 
on each side, and is in length more or less equal to the diamete-r 
of the ovary. This is the condition shown on the left side of lIthe 
worm figured. This space divides the vitellaria into two portions 
which may be distinguished as antovarial and postovarial. While 
it is in some cases possible to distinguish in the antovarial 


portion groups of acini they seem to be usuallyrather indistinct 
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or at least very unequal in size, as if adjacent groups had become 
confluent by the growth of interlying acini. The posterior por- 
tion, however is usually aii Licey divided intotwo or three 
groups of acini, though even these may be obliterated. In two 
or three cases a small group of acini was found, on one side only 
in this intermediate space opposite the ovary, and was clearly 
separated from both antovarial and postovarial portions by a 
emall space. This was the case in the right vitelline gland of 
the worm figured, corresponding to the two portions of glands, 
one finds on each side two ducts which, extending obliquely to- 
ward the ovary from a short distance before and behind it, form 
a "Y" or "V" according as they meet before or are not united 
efter reaching the ovary. These ducts on ¢ither side of the ovary 
form one of the most characteristic appearances of the specimen”. 
Stiles (1904:32) describes these glands, " the antovarial 
portion four acini, postovarial three, each portion provided 
with its own oviduct, the antovarial portion extends from the 
Ovary cephalad to about the boundary between the anterior and 
equatoral thirds of the body; the posterior portion extends 
caudad from the ovary to about the anterior plane of the post- 
erior testis." 
Barker (1907:100) makes a detail description of the var- 
jation of the vitellaria in 0. pseudofelineus from more than a 
hundred specimens. 


"The vitellaria never extend to the acetabulum, but their 


position posterior to posterior matgin of the acetabulum varies 


on the right sied from 0.3mm to 4.5 mm, the mode being 1.1 mm 


with frequency of 23 per cent. On the left side the position 
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varies from 0.3 mm to 3.7 mm the mode being 0.7 mm with a fre- 


quency cf 18 per CONG SESH AER EREE EEE EERE E KEE EE EEE EERE EEE EERE 


eetteeeeeexe The extent of the vitellaria caudad varies from the 
anterior margin of the anterior testis to a place 0.07 mm to 
0.30 mm posterior to posterior testis, with a iment ae 28 
per cent for the right side. On the left side the extremes 
were found to be a plape 0.16 mm anterior to the posterior tes- 
tis the mode being the anterior margin of the posterior testis, 
with a frequency of 22 per cent." 

From the above quotations we find that the variation in the 
extent of tle vitellaria in 0. pseudofelineus is great but the 
break in the line of acini at the every quite constant. With all 
the variations 0. pseudofelineus represents a homogeneous type 
Which stands separately. Forms belomging to this type are O. inter 
ruptus, 0. lancea, 0. noverca and 0. specicsus and 0. ovalis, all 
having vitellaria divided into regions and a distinct break tak- 
ing place at the ovarial region. In 0. noverca the same is true 
except that the break in the line of acini at the ovary is less 
distinct. In this later form the vitellaria extends from lateral 
areas behind the acetebulum to the posterior testis. 

Barker(1911) mentions that Amphimerus noverca is the only 
form which does not preseht a break in the line of acini in fromt 
of the ovary. But rightly he questions the accuracy of McConnell's 
drawing. It seems that Barker has not noticed :the figure given 
by Leuckart. In this there is a distinct break in the line of 
acini in front of the ovary on one side. 

The topographic details of the two groups are identical, they 


are parasitic in the same animals in the same organs. A study of 
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vitellaria among distomes in general shows forms in which the 
vitellaria varies from a knob like gland on each side to forms in 
which the vitellaria surrounds the whole body under the integument 
except a median dorso-ventral space. A typical type seems to bg 
H-formed as is seen in 0. lancea. It seems variation in the ex- 
tent of the vitellaria comes by the degeneration of the glands 
as one of the possible causes. I have noticed in few specimens 
of 0. viverrini, Clonorchis endémicus and Clonorchie sinensis that 
one Or more acini are missing but the longitudinal duct is stand- 
ing full of shell material. In other forms there were one or more 
acini below the transverse duct on one side and in others on the 
other side. The general position of the transverse duct was con- 
stant, though the ducts coming from each group of acini vary con- 
siderably. In 0. pseudofelineus the vitellaria has four possible 
combinations both sides "V" shaped or "Y" shaped, right "V", left 
"Y" shaped or the reverse. The position of bhis transverse duct 
being constant, I find it is in the same place in both groups. 
Having all these variations and objections for the formation ofa 
new genus Amphimerus, I find more argument in favor of such a 
division than against it. The genus Metorchis is based chiefly 
on the extent of the vitellaria anterior to the acetabulum, the 
genus Clonorchis entirely on the dendritic testes. It is true 
that vitellaria extent posteriad varies more than anteriad but er 
en so there is great constancy in this posterior extention. Among 
forms which form a homogeneous group 0. obsequens Nicoll repre- 
sents as much an intermediate form to the genus Clonorchis as the 
variation in the extent of the vitellaria does in Opisthorchis. 


Thue the forms 0. pseudofelineus, 0. interruptus, 0. lancea, 0. 
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moverca, O. ovalis, and 0. specicsus became Amphimerus pseudo- 
felineus, Amphimerus interruptus, etc,. 


Amphimerus pseudofelineus, A. ovalis and A. specicsus are the 


three American species very much alike. Barker (1911:520) makes 


a detailed comparison based chiefly upon measurements somé of 
them tc tbaaths of a micron. Some of these measurements are con- 
fusing since a great range of vatiation ie represented. The oral 
sucker in A. ovalis varies from 0.198 to 0.36 in length and in 
width from 0.198 to 0.378 mm, egg from 0.024 to 0.812 mm long by 
0.014 to 0.019 mm wide. The mode of preservetion might be one of 
the causes of variation in measurements. I find the egg one of 
the most constant characters in 0. viverrini, 0. felineus and 0. 
peeudo-felineus, there are some abnormal eggs which must be 
rejected in measuring. The topography of these three American fo 
forms seem very much alike. Especially A. ovalis which is des- 
cribed as a new species chiefly because of the specificity of its 
host ané some minor differences. Recently I have had for study 

& single specimen colleéted from Chrysemys marginata Agassiz 
taken near Fairport Iowa, which although poorly preserved, cor- 
responds to the description of Barker except that the uterine 
coils are more compact, as in A. speéiosus. Some of these dif- 
ferences according to B@érker go more in variance among the indiv- 
iduals of the same species than between the species themselYes. 
A. ovalis differs from the rest in ite smaller size, the shape of 
the body being more slender, the oral sucker smaller, oesophagus 
larger, uterine coils more dense. Amphimerus specicosus has 

more characters in common with A. pseudofelineus than with A. 


Ovalis; it differs however by the small size of the oral sucker, 
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the position of the ovary (at the posterior fifth of the body) and 
its large size; by the more déns@y coiled uterus and by its avian 
host. A.ovalis in general is smalier than A. pseudofelineus and 
A. specicsus ia more slender has smaller oral sucker, larger 
oesophagus, position of the ovary more anterior (posterior half 
of the body), lese dense uterus coils and smaller egg, constant 
Oval shape of the ovary and testes and the reptilian host. 

Amphimerus interruptus differs from the three American forms 
by its small size, 7 to 8 mm, its lobed testes, smaller and elong- 
6gg, notably the difference in size of the oral and ventral suckers 
the former being much larger. 

A. noverca once so much confused is easily distinguished 
from the above closely related forms by its general form of body 
which is smaller and broader, its very poorly developed uterine 
coils, its broad spinelets and the vitelline glands which are 
indistinct. 

MoConnell1(1876:342) and (1878:476) found distomes in the 
biliary ducts of a Mohammedan, twenty eight years o@d who died 
in the médical college of Céleutta; and again in 1878 from another 


Mohammedan twenty four years old. McConnell diagnosed these 


forms as D. conjunctum Cobbold (1858). Lewis and Cunningham 


(1872:168) found in Pariah dogs in Caloutta, forms which they 
diagnosed as Distomum conjunctum. Stiles and Hassall (1894: 430) 
showed that McConnell's form differed from that of Lewis and 
Cunningham. Looss (1899:565) placed Cobbold's Distomum conjunctum 
from the American red fos, Cénis vulpis in the genus Metoréhis. 
Braun (1903: 164) gave to McConnell's form the name 0. moverca. 


Barker (1911:532) placed that of Lewis and Cunningham in the 
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genus Opisthorchia and named it 0. caninus. Stephens (1912) 
placed ©. caninus in a separate genus; Parepisthorchis. This new 
genus is based upon the 0.5 mm pedicle upon which is situated the 
acetabulum and the genital pore. In all forms of the genus Opisth- 
orchis, the acetabulum is a cup shaped séssile adhesive organ 
sunken in the body parenéhyma. In Paropisbhorchis hawever the 
acetabulum and the genital pore are on a pedicle which is re- 
tractile. such a character is a generde one. In all other respect 
the genus Paropisthorchis is like that of Opisthorchis. 
Trom the above discussion one thing is clear; that is the 

| need of experimental work to clear the specificity of many of 
these forms. I am inclined to think such a work will bring the 
identity of 0. geminus, 0. felineus, 0. tenuicollis and 0. entzi 
under one species. A. ovalis and A.epeciosus in another. Such 
an experiment can be done as suggested by Looss (1899) by feeding 
experimental animals. Another thing that will do much in proving 
or disproving the identity of these forms is careful search among 
hosts in question and a study of the life cycle in relation to 


the mode of transmission. 


Key to the genera of the subfamily Opisthorchiinae 


Loose 1899. 
(See page 2 for diagnosis of the subfamily) 


1. (2) Vitellaria lateral to intestinal caeca - - -- 3 
2.$5Vitellaria anterior to intestinal caeca, lateral to 
oesophagus uterine coils fill entire body post- 


erior to acetabulum HOLOMETRA 


3.92) Vitellaria not autending anteriorly beyond the 


acetabulum 
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4. Vitellaria extending anteriorly beyond the acetabulum 
METORCHIS 
5. (6) Vitellaria not divided into two distinct regions 
by @ break in the line of acini near the ovary - 7 
6. (5) Vitellaria divided into two distinct regions by a 
break in the line of acini near the ovary - 
AMPHIMERUS 
7. (8) Testes not dendritic 
8. (7) Tastes dendritic -------- - 
CLONORCHIS 
9. (10) Acetabulum and genital pore on a pedicle 
PAROPISTHORGIIS 
10. (9) Acetabulum and genital pore not on a pedicle- 
OpiIsTHORCHIS 


Key to the species of the genus Amphimerus 
Barker 1911 
1. (2) Testes generally babed 
8. (1) Testes generally simple, oval -- A. ovalis 
3. (4) Coils of the uterus moderately developed - 5 


4. (3) Coils of the uterus well developed A. speciosus 


$. (6) Number of acini in postovarial portion of vitellaria 
commonly four 

6. (5) Number of acini in postovarial portion of vitellaria 
never more than three 

7. (8) A break in the line of acini moderate A. pseudofelineus 


8. (7) Break in the line of acini indefinite 
A. noverca 


9. (10) Postovarial acini very marked - A. interruptus 
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16. (9) Break in the line of acini moderate A. landéea 


Key to the species of the genus Opisthorchis 


(2) Body spineless 
(1) Body covered with spines 0. piscicola 
(@) Suckers unequal, uterus well developed - 5 
(3) Suckers equal uterus poorly developed 
O. wiverrini 
(6) Ovary not multilobed 
(5) Ovary multilobed 
Oral sucker larger than acetabulum 0. gimulans 
Oral sucker smaller than acetabulum 
O. longissimus 


9. (5)(12) Oral sucker smaller than the acetabulum -10 


10.(11) Found in the liver of Mammals - 0. tenuicollis 


11. (10) Found in the liver of birds - 0. entzé 
12. (5)(9) Oral sucker larger than the acetabulum - 13 
13. (14) Found in the liver of Mammals - ~ 

O. felineus 


14 (13) Found in the liver of Birds - 0. geminus. 
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V. DESCRIPTION OF OPISTHORCHIS VIVERRINI 
POIRIER 1886 VAR. CHIENGMAI 


The general diagnosis - This parasite is leaf shaped, ob- 
lanceolate flattened dorso-ventrally. The preserved specimens 
are almost transparent, uterus region somewhat dark and always 
full of the numerous yellowish tinged eggs; the body has many 
ridges mostly passing transversly on account of the contraction. 
The integument is roughened by rubbing. The anterior third of 
the body starting at the acetabulum gradually tapers and is al- 
| most conical at the anterior end. At the legel of the acetabulum 
on both sides of the body there is a slight shallow constriction 
which distinguishes a neck region. Posteriot to the acet abulum 
the lateral borders run fairly parallel until to the posterior 
testis, from there it gradually decreases in width till at the 
extreme posterior end it tapers bluntly. The length and breadth 
vary according to the contraction and normal individual variation. 
The length varies from 3.7 to 7.7 mm. Two specimens are 6 mm in 
length, two 5, three 5.4 mm} four 4.6 mm. The average length of 
twenty specimens is 5.3 mm. 

Width and thickness varies from 1 to 1.3 and 0.83 to 0.44 mm 


respectively. The suckers are about 3/7 of the length of the 


body distant from each other. The variation is largely due to 


the expansion of the cephalic tegion at time of fixation. The 
suckers are about equal size 19 by 22.4 mm. The length of the 
oral sucker varies considerably from 0.125 to 0.23 mm. The width 
from 0.17 to 0.26 mm and 0.19 to 0.27 mm respectively. The acet- 


abulum measures 22.5 by 23 mm. The ceslphagus is much longer 
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than the pharynx, the former 0.31 mm on the average varying from 
0.84 to 0.42 mm,the latter 0.14 by O.l3mm. The intestinal crura 
reach almost to the posterior border and are often filled with 
bkééd. The excretory pore is at the posterior extremity and the 
excretory bladder curves between the testes in an S-shape. The 
testes are located at the posterior,approximately 2/7 of the 
bédy length from that end. They lie obliquely one behind the 
other; the anterior one has four lobes, the posterior one five. 
The ovary is multilobed with smooth margin; it occupies the ant- 
erior part of the posterior d+ of the body (average)slightly to- 
ward the right (0.08) from the median. Behind the ovary lies 
the pear-shaped or retort-shaped seminal receptacule. Laurer's 
Canal present. he uterus coils occupy a median postition in 
the middle third of the body. The vitellaria occupy the faitly 
broad lateral areas, in about the middle five, six and seven 
and a half tenth's of the body. The number of acini varies from 
7 to 9 usually 8 on each side. It never passes posteriorly be- 
yond the anterior margin of the first testis nor reaches to the 
acetabulum. Cirrus pouch absent. The eggs are oblique oval with 
@ round operculum at the aharper end 0.026 by 0.0156 mm. There 
is a distinct narrowing towards the anterior end, a distincsé 
lid followed by a shapply projecting brim as in Clonorchis sinen- 
sis. 

Habitat - Liver. 

Host - Indian civet cat, first time recorded from man in 

Siam 1915 


I included the above short description in order to give a 


general idea of the form; but it secms to me that minor details 
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need to be mentioned though some of them are in considerable 
variance, for easy diagnosis by later workers with the same kind 
of forms. All present confusions would have been eliminated if 


former investigators had given a detailed description of this form 


The oral opening of O. viverrini var. Chiengmai is nearly 


circular in transverse section, terminal and surrounded by the 


anterior sucker. The thickness of the oral sucker is about 0O.lanm 


Behind this there is a small poeket immediately followed by a 


circular pharynx 0.41 by 0.13 mm. The length varying from 0.13 


to 0.15 mm, width constant. The length of the oesophagus in some 


cases is three times as much as the pharynx but this region is 


much at mariance; from 0.24 to 0.42 mm with an average of 0.31 mm. 


At the base of the oesophagus there is an enlaggment before the 


bifurcation takes place. The intestinal crura extends between 
the uterine coils and vitellaria nearly to the posterior end of 


the body. 


Usually both end at the same level. Sometimes the Bight 


or left extendimg further. The average distance from the postetdor 
end to the end of the crura is 0.25 mm, varying from 0.11 to 0.4 
mm e 


The female reproductive organs are composed of multilobed 


Ovary, the vitellaria on both sides of the margin with a trane- 


verse duct. fhe shell glands are composed of isolated cells oper 


ing into the ootype. The uterine coils dorso-ventrally and right 
to left in fromt of the ovary, and opens into the common genital 
pore immediat@ly anterior to the acetabulum. 


The vitellaria occupies a mediam postion of the body from 


0.03 to 0.13 mm from the body margin on both sides . fhe number 
of acini is regularly 8 on each side though it varies from 7 to 9 


the extra one usually being on the right side. The right vitellgia 
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is larger than the left, it starts 0.38 mm from the posterior em 


of the acetabulum on the averages. The closest it extends ant- 


eriorly to the posterior end of the acetabulum is 0.24mm, the 
fartherest 0.9 mm. The left vitellaria 0.428 mm behind the acet- 
abulun on the average varying from 0.3 to 0.8 mm. The range of 
extent of the vitellaria posteriorly varies little. It never 
extends behind the anterior testis more than 0.4 to 1mm on the 
right, 0.42 to 0.06 On the left. Taking the ovary for the 
comparison of vitellaria extent it is 0.06 to 0.42 mm below the 
anterior end of the ovary averaging 0.2 mm. Each acinus is con- 
nected by curved longitudinal ducts on each side. Later this 
duct unites with the transverse duct forming a broad V-shaped 
figure. The upper duct unites with a duct coming from the lower 
acini in front of the vitelline glands the united duct forms the 
teansversge duct. The same kind of union takes place from the 
left vateliaria but not always in regular manner as somtimes the 
union from the upper and bower ducts takes place between or afte r 
they leave the glands. 

The shell glands are somewhat diffused on both sides of the 
Ovary and in front where the uterus begins. They are single iso- 
lated cells scatered in the parenchyma. They open into the ootype 
which is a:little above the region where the vitelline duct opens 
into the uterus. 

The ovary is multilobed, its margin smooth slightly toward 
the right(0.44 mm from the right side of the body 0.52 mm from 
the left). It occupies the anterior part of the posterior one- 
fourth of the body. The average width of the ovary is 0.46 and 
the length 0.22 mm varying from 0.34 to 0.57 mm by 0.19 to 0.89 mm 
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respectively. The number of distinct overy lobes varies consid- 
erably from 3 to 9. Some of the lobes are much larger than others 
There is alwahs a regularity in having two branches, a right and 
a@ left one on each side of the receptaculum séminis resembling a 
saddle. The ovary is more antero-ventral to the receptaculum 
seminis and the lobes have three diredtions, right, left and med- 
jan. In 80 per cent of the specimens examined the right and left 
lobes are equal. The oviduct opens into the uterus below the vit 
@llane duct. Just above the common branch of Laurer's canal and 


the receptaculum seminis. The uterine coils occupe a median 


| position in the middle 1/3 of the body. The uterus is filled 


with mature yellowish eggs. The lower end unites with the 

ootype and is mostly filled by spermatozoa. The genital pore 

is immediately anterior and median to the acetabulum, it is some- 
times slightly toward right or left. The uterus opens in the 
common genital atrium by the side of the vas deferens. 

The vas deferens coils from the right side and opens into tke 
common atrium at the side of the female genital pore. The vasa 
éfferentia coming from each testis unite between the uterine 
coile and form the vas deferens. The two testes are placed ob- 
liquely one behind the other. The anterior testis is fonm lobed, 
the posterior five lobed. The lobes are not always regular. 

From twenty specimens only one anterior testis had three lobes, 
in three the lobes were poorly developed the rest were well 
developed. There is greater irregularity of the posteriow testis 
than the anterior one. In three specimens there was only four 
lobes, in another three, four others had five dtobes but one ar 


two of thése were very poorly developed. The anterior testis 


=e tps 
- . iM 
hico eel. e*¢ ag@el yteye toniieib to ted g ear 
| ‘ ; ?. oe 
ecercic vuadi vegwal deem ere @ede! 6H to eee se nd t 


- . — 
ie ¢dgis 2  sedangid ws guived irk ee tugen a atawla| 


e anildmeset binkmee curluertqenet edd to sbie dae ne 

tqecet eft of fer tner-otetce stom Bt exato 

‘bem hie ttel augit (enelitbetib sexd? eved aedol ea 

co td tt ed? Soninese eacemtoeds edd to THB 19q 

iv end iIed avtety ed? offt aneds goubivo ont if . 

wim [aged ' se400 20 i heme ahd comune ef? evoda outst 

‘aibem s eayooe eLloo eanivet2? eff .eitatres 

bel (ft? ei saieiu eft .vhod ed? oe B\t elbbia oct 

eid dtiw cetine Bae scene ed? OBR9 satwoltey 

e1oq iatines ed? .aexetemtdaqn yd Belin viteom et 

~9uoe si ¢: .aulvdateds ed? ad eoreee bie roltetde § ts 

ony ak aneqe orsete orll , ttel “0c tig iiss ite 5! 

-eceteteb eavy ef@ to ebia edt- yd mrtxth ‘Tath 

og? ofat eneqo bas ebte 3Idyit edd gott altop anmereted s 

soav eff .stoq Letiasy efemet ed? te eble ends oe 

puiltetes et? neewted etian aiteet deae soit yp ttioo 

~¢o Beselq sta eetee! ow? edT -aneteted sav edd wall 

dedef agot et até#eed tolvetoa ef?  .toddo ed? Batded 

tafuget everia ton era sedol sAT « hedoLt evi? tonne 

,sedol eels Bert -citess toltesaa eno ying cnemtoeye ye 

Ifew etew taez aft heqoleved vircoq ste oe 

biiged @eiteseog eft to ywihtedreetrs vs Sih 

tot vito 6aw eimid snemicege eazde at ane sake 

<6 ono Jud ended evil bad_ered?o teot og eS 
38) 


atteed totteae edt .beqefern® Pires car i teal 


‘c-e; nn a a 


- 44 - 
is more to the left side of the body, the posterior more median 
and somewhat inclined toward the right. Both testes are elevated 
from the lefel of the body and occupy most of the dorso-ventral 
space. The anterior testis is located in the 6th or 7th posterior 
tenth of the body at the posterior 2/7 of the body. Its length 


varies from 0.19 to 0.48 mm. The average 0.34 mm. The width 


from 0.22 to 0.48 mm. The average 0.33 mm, the length and width 


of the posterior testis is 0.36 by 0.47mm, varying from 0.19 to 
0.48 mm in length and 0.27 to 0.48 mm in width. There is a marked 
regularity in the position of the lobes, the anterior testis has 

| four lobes and in 80 per cent of the cases these lobes are ar- 
ranged right, left anterior and posterior. The posterior testis 
has five lobes and theme are arranged anterior right, anterior 
left, right, left and posterior in 60 percent of the cases. In 
80 per cent of the cases for anterior testis the @endency was 
anterior right, anterior left, posterior right and posterior 
left. In 30 per cent of posterior testis the tendency was anter- 
ior, anterior right, anterior left, posterior right, posterior 
left, in the rest of 10 per cent irregular. 

The seminal receptacule is of medium size, pear or retort- 
shape and dorsal to the ovary; in all cases filled with sperma- 
tozoa. Laurer's canal starts from the common duct into which 
the receptaculum seminis opens and extends downward, curves 
backward, then to the right making a larger diameter to the tube, 
then it muns straight downward and opens on the dorsal surface of 
the body on the dorso-lateral sied of the receptaculum seminis. 

The excretory bladder is located in the posterior fourth of 
the body. It statts a little behind and lateral to the recept- 
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aculum seminis and latero-posterior to the ovary. It curves 
between the testes in an S-shape then enlarges greatly in diameter 
forming a buld behind the posterior testis, it then narrows con- 
ciderably and opens to the outside thru a narrow slit. The dia- 
meter at its anterior portion is about 0.48 mm, between the testes 
0.23 mn, at the bulb region 0.4 mm a& the narrow neék O.k5 mn, 
and at the pore 0.01 mm. These figures vary considerably. 

The reproductive system - The genital pore opens immediately 
anterior to the acetabulum 0.008 to 0.018 mm. Mostly median though 
in some cases slightly to the right or left. The genital cloaca 
is about 0.07 mm long. The cloaca is flask shaped. The metra-~ 
term, the terminal portion of the uterus, has the same diameter 
as the cloaca at this region which is a continuation of the first. 
The ductus ejaculatorus marrows into a vary narrow opening about 
one-half to one-third the size of the metraterm opening and at 
the side of it. The genital cloace gradually narrows like the neck 
of atottlie. The genital pore opens at the level of the anterior 
of the acetabulum on the mentral side which is raised from the 


general level of the body. The wall of the cloaca is surrounded 


by heave muscular annular muscles. Numerous prostate glands are 


located around the genital pore and open into it. 

The vas deferens is filled with spermatozoa. It curves 
with the uterus side by side dorsally and opens in the genital 
cloaca 0. O06 mm from the ventral surface or frog the genital pore. 
The vas @8ferens starts from the anterior testis on the inner sur- 
face of the anterior lobe about 0.05 mm from the dorsal surface, 
it curves slightly above the testes and curves in at the shell 


gland passing between Laurer's canal and the intestinal crura and 


f Mgt iat pad raqo wortenm YIev £ otc ewotraa pu od fromthe 


Aso) 


F at aoa : ee en ae 4 
vy : ; ’ , 7 wo ' t \ ‘ 

— = eee yee Senn s = > cise 

it ; j < a ~~ i 


a uo a <TISVO eat ot ers ee phate 
| z29 \ vit aems abs Taine ced? emede~S nae : ile : 
b 0 -noo eworren Met  oHaSt tohtetseq off ated + 
‘f tile wourac a aptds ebieteo edt 68 ‘eitege vail 
i ' iconged mar Sp. 0 teede at aclttog <ebmeame & | 
ui o4.0 Abo worten eft Be mm §.0 volget Ci ead om 
i . vidas bkanoe tiav setwal? eset .mn 20.0, ex0q wf 


‘L ogego oteq Istices eff = maétoxye. evita 


it AZ uoOK 1 yitsok- .om B£0.0 of 600.0 arlodal eos ode 
H ays Hf by ii Gy eit) 2? Tel r yes) tdgie ods o2 yildgiie a a 
1 ~viton edT .Seqarda daart df aegdic edt .ga0t ae 

ij 


rd lb omnea edt ead ,euseds ed? to asotéitog fag 
, ) teut’ | Jo nokiauaitnos @ 6h dotdw aolsex ald? te; 


Hi ania oO wretentem sd? to enta ond potdecone 
Woen oO: iL sworten ylfeubety eoaolo Litiacg aft {th 

od? Io. fevel oft te emego steq Lating; eat . 
ort bentat ag okie while face, od3 mo me Leg Ms 
. vottue @f eemoue “sild to Slew. edt . eho edt i 
o7 thitein ov et Bota ayoromir  sefoeum telunaa Taluo as 
. 01 o@m@t meio bas ezoq ie? inex anit 


” 


| acvive tL .sosotamteqs de iw Befiit at saeTeteh es 
. ietinos off i emeqp has ylEeerob éhte yd ebte anzer 
4 -wteq latices od? goxt te sesttue lexvt nev ect aott am a0 + 
10 306K ost oo etfeot Tobuedaa edt mart etnnte, 6ar9 189 
| sostwwe Seated fd, most me, 80,0) deomn edo totzesae | a 


fietis ety fant eev tuo. anal eotoed edz¢ ovode vita tie ae 
Pe 
a 


‘ 2 


| koe ours teotat ed? has Lenao arsine? 


® : , ee : 


= so 
under the transverse vitelline duct. The other vas efferens 
starta from the inner anterior right lobe of the posterior testis 
and joins the first at about 0.38 mm from the genital pore form- 
ing the vas deferens. The ddameter of the vasa efferentia is 
about 0.01 mm the diameter of the vas deferens varies from 0.06 ® 
0.12 mm. The vasa efferentia unite between the uterine coils 
slightly (0.09 mm) dorsal to the median portion of the body. 

The vas deferens ourves @entrally at the anterior margin of the 
acetabulum toward the g@orsal side of the acétabulum. At the 
postero-dorsal region of the acetabulum it coils up till the post- 
| erior 1/3 of the acetabulum. Then it curves to the right on the 
game level and makes seven dorso-ventral loops before it reaches 
the vas efferens. The loops are situated onthe right on the 


same level from the median longitudinal plane of the acetabulum. 


The loops are found in two regions ane to the extreme right and the 


other more to the posterior. The extreme right loops arse proximal 
to the acetabulum, they coil dorso-ventrally much more and are 
larger in diameter. The coils comeing from the posterior of 
the acetabulum bend toward the right at about the same longitud- 
inal plane with the lateral right margin of the acetabulum then 
coils dorsally. From there a short continuation to the posterior 
and to the right at that point it curves to the ventral surface 
then makes a short transverse landing. The last two coils are 
short and at the same level as the provious one. The posterior 
part of the vas deferend is straight and at the same level as 
the extreme left extention of the anterior coils. 

The testes are obliquely placed on the posterior 2/7 of the 


body(average). The anterior testis more on the left and the 
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posterior more median or slightly toward the right. The lobes 

are short with round ainsOEh margins. They originate from a comman 
center. The length of the testes'lobes vary from 0.095 to 0.15 mm | 
The median portion of the testes filling nearly the dorso-ventral 
space at this region and are slightly closer to the dorsal than 
to the ventral surface. 


The female reproductive system - The vitellaria occupies the 


lateral borders between the margins of the body and the intestinal 


cnura. The vitellaria never extend cephalad to the acetabulum 
mor caudad. Only in two cases do the vitellaria extend to the 


anterior margin of the anterior testis. The vitellaria do not 


Quite occupy the middle 1/3 of the body margin. The mean relation 


in twenty specimens examined gave 0.42 mm anterior non-vitellaria 
portion, 0O.34 mm median non vitellaria portion and 0.24mm post- 
erior non vitellaria portion. This ratio is in gon@iderable 
variance in some individuals as the anterior portion extends some 
what in fixation. 

The vitelliné glands are oval or spherical, transversly 
placed in the parenchyma. A longitudinal duct from both vitell- 
aria having ducts opehing from each gland and later thw two long- 
itudinal ducts joined by a transverse vitelline duct which bends 
Obliquely to the ovary and slightly toward the left of it enlarges 
forming the vitelline reservoir. In se¥enteen out of twenty 


specimens, the right vitellaria has 8 acini, 8 specimens show 


only 7, 16 have 8 acini on the left, two have 9 and another 


pair have 7 acini. At the beginning of the transverse duct, the 


longitudinal duct coming from the anterior and the one coming 


form the posterior form a long Y-shaped ftgure. On the right in 
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suven forms the union is among the glands, in the rest 0.038 to 
0.057 mm. toward the ovary. On the left in 9 forms the union of 
the ducts is at the glands, the rest from 0.006 to 0.057 mm 
toward the ovary. In six forms the right acini were entirely 


distinct; on the left in one form siven acini were in combination, 


in two 5 acini and in three only two acini were in combination. 


in three specimes only three acini are in combiaation on the 
Tight. The space between the acini varies considerably but at 
@ small margin from 0;05 to 0.12 mm the average being 0.09 mm. 


In six forms the number of acini posterior to the transverse 


| duct on the right was two, the rest, one in the same region. On 


the left eight specimens have two acini the remadander having one. 
There is no break between anterior and posterior part. 

The course of tle longitudinal vitelline duct is at the inner 
margin of the glands median to dorso-ventral surface. Between 
the spaces of acini it curves toward the intestinal ocrura, the 
concave side being toward the glands. The width of the acini 
varies from 0.09 to 0.14 mm the length from 0.12 to 0.35 mm. In 
one case only an entire acinus was degenerated. 

The transverse duct passes dorsally to intestinal crura. 

The transverse duct from both sides unites between the ovary and 
the seminal receptacle slightly toward the right. Branched 
efferent ducts from these groups of cells unite with the longé- 
tudinal ducts and these later with the transverse. 

The vitellaria consists of numerous oblique oval, elliptical 
lobes with smooth rounded margins. In some species the lobes 
are very closely aggregated in others more or less distinct. 


Each lobe is surrounded by a thin membrane. The lobes are held 
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in the parenéhyma. They contain numerous cells of shell forming 
material. These cells are mostly spherical and contain numerous 
yellow granules. There is a vesicular nucleus well stained with 
Erlich's acid hematoxylin. It has a distinct nucleolus and a 
number of chromatin granules. 

The ¥itelline reservoiz is on the left side of the ovary 
below the shell glands. The unpaired duct originates from the 
ventral anterior side of the vitelline reservoir. At the proximal 
end it proceeds anteriorly having a diameter of 0.018 mm at the 


distal end, where it opens into the common duct 0.04 mm in diameter 


| The unpaired duct opens behind the ootype, at this point it has 


a diameter of 0.06 mm. This measurement varies according to 


the amount of yolk found in the ducts. The thickness of the 


vitelline reservoir is 0.045 mm. It is formed by the expansion 


of the transverse duct in this region. The teansverse duct 
continues dorsally while the unpaired @uct below this proceeds 
at right angles to the transverse duct and anteriorly toward the 
ootype. This unpaired.duct is in a plane 0.02 mm ventral to that 
of the transverse duct. The walls of the duct are homogeneuus, 
no mucleus is seen. The thickness of the duct walls is 0.003 mm. 
The ovary is multilobed and has a smooth margin. It 
occupies an anterior lateral and slightly antero-ventral position 
to the receptaculum seminis. The average length is 228 mm and the 
width 0.45 mm. The thickness varies according to the different 
lobes. The antero-ventral lobes sre thickest 0.2 mm the others 
0.12 mm. The oviduct preceeds anteriorly 0.01 mm to the right 
from the starting point where it jions the common duct behind the 


unpaired vitelline duct. The length of the oviduct is 0.36 mm. 
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It is 0.0728 mm ventral to the receptaculum seminis. The duct 
coming from the receptaculum seminis and Laurer's canal curves 
making @ small arch above the Receptaculum seminis, then forms 4 
trough and begins to run straight anteriorly joining the oviduct. 
The ootype is at theposterior end of the uterus and is a slight 
enlargement in the diameter of the uterus. IN the ootype the 
shell glands pour thérr yolk and here fertilization of the egg 
takes place by the spermatozoa which pass from the receptaculum 
seminis uterinum into this region. The ootype is 0.12 mm foom 


the ventral surface and 0.23 from the dorsal, its thickness 0.012 


| mm on the average. Its distance from the recepteculum seminie is 


0.0728 mm. The walls have thich annular muscles. They have nuc- 
leated cells. The lower part of the ootype is covered on the in- 
side by cilia. 

The eggs are oblique oval from a hundred measurements taken 
from twenty five specimens, four from each, sixty per cent gave 
85 u for length and 15.6 u for width. In ninety-five per cent 
the maximum length was thehty-eight u and the remaining five per 
cent twenty-seven u, the rest 23.4 u the minimum length. The 
minimum width ie 13 u and a width of 15.6 u. The width is more 
constant than the length. Laurer's canal from the upper dorsal 
side of the recepteculum seminis curves to the left side, takes 
& posteriorly cousee dorsally over the left lobe of the ovary., 
O.18 mm below the receptaculum seminis. From there it passes 
from a dorsal to a ventral course by that making a curve anterior 
to the excretory bladder. Then it makes a slight curve and opens 


on the dorsal surface 0.054 mm from the excretory bladder. The 


diameter of the opening is 0.024 mm. The longest diameter 0.042 
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mm at the turning point from the ventral to dorsal surface. The 
distance from the origin to the dorsal opening is about C.3 mm 
but the actual length is much larger as it curves much in its 
course. The walis of the canal is surrounded by circular mussles 
and cilia on the upper inner portion. At the opening to the ott- 
side there are glands opening into the canal. These appear to 
be degenerate prostate glands. Théé tends to show that Laurer's 
canal is a véstigial vagina. 

Seminal receptacle is pear or retort shape. The length 
varies from 0.3 to 0.6 mm, the width from 0.18 to 0.26 mm, while 
the thickness varies from 0.2 to 0.27 mm. The receptaculum seminis 
lands from a median position toward the right side of the body in 
few specimens on the left and in one median. The anterior end is 
between the ovary lobes, the posterior part of tt behind the 
Ovary. The seminal receptacle is somewhat more toward the dorsal 
surface. The walis ane non-nucleated. The sac-like cavity is 
filled with spermatozoa. The anterior end of the receptaculum 
seminin is tepering and mery narrow aboutO.018 mm. The Laurer's 
canal makes a junction at the anterior end. From this junction 
0.06 mm on the left side is the vitelline reservoir. The ovi- 
duct opens just anterior to the Laurer's canal junction. 

The uterus coils above anteriorly and to the right from the 
ootype and curves dorsally from this point to the ootype. There 
are no eggs in this portion which is however filled with sperma- 
tozoa. The uterus above the ootype is 0.024 mm in diameter. The 


uterine coils occupy nearly the middle 1/3 of the body. They are 


filledwith yellowish eggs. The coils do not extend over the 


intestinal crura. The number of coils in different individuals 


4 


- ia oa 
ef? .sowiivn Segtoh of featuev gat aott 7m 


18 ef git agqe fsetoh en? a3 tat | 
a eli ni loc Site 2 Be tepzet dows of copies 
ui Lees ie iugTio wi. be oavenigs si Lamec aff to alien 
. Tons | oO gaioeoqe wediy tA .meditOg tenct T3equ Gat. aol 
24198 esedT .. Eeoges edt ofat gataeqe abaatg as on 
y ‘co1ved tad? wore of ebvet 68) .ebsels elebeeue ote 
. ' paatgav Longton 
1T .eGade Oto@st to taeg af selipaiqegae & 

a 38.0 of B1,0 won? dmbiw- ed¢ . an 6.0 oF eee 
netqeoes sat «ag TG. of 6.0 wott seteare 
sit Jo eDis diigtt pot Brawot nsoitkeor athena 
votne edf .aebhew eno at bas titel edt mo | 
baided 22 fo t4aq + streteoy aft .sedol yrave: 
St2907 etom tadwemce at aiostqecer Laciees 


i 
veo e@ti-oe0e eat 


. bedeslouva<a0n ats ollae 


. Jou gecer eff ty Bae tobvedas ed? .sososantegs 
t ; . 
’ of? .an &L10,0tuvede worten tem fies geiweqets 
i - nae in . ™ 
. eidd most . ine sofietas edt 74 gottoayt @ em 
st ; 
i Teo 


-ciovinest satiietiv edt ef shia tIeL oft ag 
ia toisenyt Leste »’ xewwad edd of tolbrevae Pasty 
| ett wort ¢dace ent of fee 4itoiteter evode altoo ated | 
feted -Sqxtoo: 's 4 of @atoq eist mort witleetoh eovaws. 1 
iJts Sefitt zevewod st dotdw mote tog etd ab, 
f ef? 6. tet euetb at wun &0O.0 at Sat? eo att erode autesy | 
ens got! .ybod ed? te €\l ofbbim edt yiraem tgECOS alion 
| evo hoetee toa ob attoe oT -sgge detwolley ‘ 
| olavStvibat gnexetb ch elias to sede oe nee e 

zi | as hi 


— — a Pea hele ee Uy met 
— ented a aa <a ee _ ha a: 
‘ : a 


a a ee 


2 Bee 
does not differ; the difference lies in the extent and the mag- 
nitude of the coils. In the logg expanded individuals the coils 
are looser but in smaller and more contracted forms much more 
compact. From the metraterm the uterus prolongs dorsally and 
anteriorly to the left of the acetabulum at the lower margin of 
Which it curves ventrally. It extends 0.036 mm posteriorly and 
coils dorsally and preceeds toward the right transeversly making 
a dorso-ventral loop. From there it bends ventrally then dorsally 
passing transversly between the two crura which I call the first 
group. The margins of these loops are 0.12 mm from the left crus 
| and 0.06 mm from the right respectively. The second group extends 
more toward the lateral crura, the left margin 0.18 mm, the right 
0.036 mm. rhis group is formed by a transverse loop formed by the 
coiling of the iterus toward the left ventrally and toward the 
right dorsally. There are twenty-three such groups formed by 
the coiling of the uterus dogso-ventrally and transversely. 
Some of them are short and medium in size while others extend 
from one crus to the other. 

The shell glands are single isolated cells scattered in the 
parenchyma anterior and antergo-;ateral to the ovary extending up 


to the uterus. They open into hhe ootype. Their secretions are 


known to be at present not shell material but yolk. Rhe glands 


start nearly at the same plane as the ovary which is more ventral 
The excretory system - The excretory bladder occupies the 

posterior fourth of the body on an average varying from 1/3.3 

to 1/4.6 . The general shape is that of an S. The testes are 


located in the concave spaces. The bladder is well developed andi 


occupies almost the dorso-ventral space except at the excretory 
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pore region, and the testes region 2/3 to 4/5 of the body thickness 
is occupied by the bladder. This must very as in preserved spec- 
imens in most cases the excretory bladder is greatly contracted. 
Below the posterior testis the excretory bladder increases greatly 
in diameter becoming a circular bulb about 0.38 mm in diameter. 
There it narrows into a slit of 0.009 mm at the opening to the 
outside. The pore is pesterior at the blunt tapering end of the 
body, the length of narrow slit is 0.05 to 0.07 mm. fhe shape 
of the excretory bladder in larval forms is straight but as the 
growing proceeds adjacent otgans, the testes, expand and push 
| the bladder aside to make more room for themselves causing it . to 
take an S shape, the present form as was suggested by Ward. The 
forkuhg af the anterior end in the genus Opisthorchis might be 
due to the same cause , that is to the growth of the ovary post- 
eriorly. 

There are three kinds of excretory ducts, two main ducts, 
one on each side of the body which carry waste material to the 
excretory bladder. One secondary duct unites with the main 
duct at the level behind the acetabulum the other at the front 
of the ovarial region. A branch comes fram the posterior region 
of the body. A third kind of branches unite to the main and the 
secondary. These tubules terminate in flame ¢gelle. On account 
of the poorly preserved specimens I have not been able to follow 
every tubule. I have been able to see the flame cells in section. 
They measure 1 to 1.1 micra. The ducts and tubules are symmet?i- 
cal on both sides of the body. The right main duct opens into 
the excretory bladder anterior to the posterior testis and the 


left 0.328 mm above the right branch. The main ducts have a very 
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Wavy eOuree between the intestinal crura and vitelline glands. 

The alimentary system - The opening leading from the oral 
sucker into the pharynx measures 0.04 to 0.57 mm in diameter. 
The pharynx becomes somewhat larger in diameter toward the outer 
margin of the sucker. The oral opening is terminal, continued 
inside by the thinner cuticula. Behind the oral sucker there is 
&@ little poekét 0.048 to 0.076 mm in diameter lined by a thin 
lamella. The pocket is somewhat funnel shaped. Behind the 
pocket is more elliptical than the circular pharynx. The walls 
of the pharyna are much thinner dorso-ventrally than laterally 
so the phayynx has a verticle pbit appearance when focused 
upon in the dorgo-ventral position. The thickness of the pharynx 
is the same as the width. The inner lining of the pharynx consists 
of thin cuticula 0.0013 to 0.0026 mm in thickness. The opening 
of the cesophagus to the pharynx is much wider, about 0.047 mm 
varying from 0.036 to 0.092 mm. The owsophagus runs 0.03 mm 
ventrally to the middle line. It gzadually increases in thickness 
and width 0.057 mm. The anterior end @s circular gradually tak- 
ing an elliptical form, the major axés being right to left. The 
average width of the bifurcation is 0.19 mm. These figures 


vary greatly according to the degree of contraction of the speci- 


men at the time of fixation. The owsophagus has an inner homogen- 


eous layer varying in thickness from 0.006 to 0.012 mm. The layer 
is surrounded on the outside by circular and longitudinal fibers. 
There is no columnar epithelial cells at the bifurcation and the 
oesophagus regions. The intestinal crurea are lined with columnar 
epithelial cells which are embedded in narrow elongatecells with 


nuclei. 
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The crura prolong posteriorly at first more median from 


dorso-leteral surface and gradually bend to the dorsal 0.06 to 
0.08 mm. They curve in their course right to left more than 
dorso-ventrally, but the later ones are greater in extent. It does 
not overtop the uterine coils but takes a course between the 
later and vitelling glands. It forms a trough in front of the 
testes and a crest above. The same hapens st the receptauulum 
seminis due to the gtowth of the these organs they push the caew 
to one side. At the posterior end the cmura bend slightly toward 
the median line of the body which is occupied by the excretory 
bladder. The crura in cross section are seen to be circular at the 
anterior region and somewhat irregular at the ttering and posteraor 
regions. This con be expected as the uterus fills with eggs and 
consequently pushes the crura to one side, while the anterior 
region will be left normal. The crura end blindly nearly to the 
posterior end of the body. Generally both branches eid at the 
same level 0.21 to 0.4 mm from the posterior end of the body 
0.25 mm being the average. sometimes the right or left extends 
slightly further. The length of the crura if straight would reach 
to the posterior end. The crura are always full of blood which 
shows that the parasite lives upon the blood of the host. 

The cuticula - The body is covered by a non nucleated layer 
the thickness of which varies in different regione of the body. 
It being thicker at the oral end and around the ventral sucker 
The pharynx, the oral sucker, the ventral acetabulum, the genital 
and the excretory pores are lined with a thin cuticular layer. 
A portion of the cuticula stains more intensely than the other, 


the deeper stained portion with Erlich's acid hematoxylin is the 
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outside layer and the lesser stained portion inside called by 
some the basement membrane. There are four different kinds of 
opinions as regards the origin of the @uticula. I would not at- 
tempt to bring all thetr arguments but will only mention then. 

The coverings of the invertebrates is in general a trues 
cutich®. Some authors think Trematodes and Cestodes have a 
cuticula se¢reted by the hgpodermis which means morphologically 
that it is a true cuticula(Blochmann 1896). According to this 
theory epithelial cells are sunken into the parenchyma and con- 
nected to the cuticula by long projections. 

A second mwiew was that of Brandes (1892). He thinks the 
cuticula is secreted by the subcuticular single cells derived from 
the parenchyma and joined by ducts to the cuticula passing between 
the superficial fibers. Tennent (1906) adopted Brandes view. 

& third theory is that epithelium(ectoderm) metamorphosed 
into cuticula. Wagner (1855). Some of the authors supporting this 
view are Monticelli, Goto, Nickerson and once by Braun. Schwara 
working with cercariae and Zeller with Polystomum noticed that 
epithelial cells have their nuclei merely shrivelied. 

Another theory originated by Leuckart(1886;367) is that 
after the disappearance of the epithelium the parenchyma portions 
solidify in the peripheral regions by secretion of the cuticular 
substance from the whole body of the parenchyma. Looss (1893, 
1894) Braun (1893:818) Bratt(1898,1899) and Young (1908) confirm 
this in there observations. Those who hold this view have var- 
ious explanations to the possible function of the subcuticular 
cells. Pratt suggested they secret some kind of pretective sub- 


stance against injurious proéucts of the parasite. Looss and 
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Leuckart regard them as connective tissus structures which give 
ris@é to parenchyma cells. loose compares it to the cambium of 


Plants. By my study of this form I am convinced that bhke cuti- 


cula is formed as described by Young(1908:193) who worked with 


Cystocercus pésiformis. His view is identical to that of Leuck- 
art. Quoting him "The cuticula of Cysticercus pisiformis is 
developed from a ground of simple parenchyma fibrillae by a de- 
position among them of a cement substance. There are no spec- 
ijalized fibrillae or cellular processes concerned in its @evelep- 
ment". KEK have seen those simple parenchyma fibrillae in the 
cuticula in different parts of the same section. I have ssen it 
to be a continuation of the parenchyma fibrillae. 

The parenchyma is formed of this strands of connective tissue 
enclosing large vacuolated spaces. Between the fibrous net work 
there are small nuclei. All the body cavity is filled with these 
parenchyma cells. The parenchyma celis near the circular muscles 
are much smaller. It is the cortical layer of the ecto-parenchy- 
ma of Brandes (1892) 

In the parenchyma there are numerous giant cells few in the 
pharynx and sucker muscles. These cells have many branches at 
each side two main branches coming from the central portion 
having the form of an epitheliad cell nucleus. Each branch 
divides into main branches and extends to the longitudinal mus- 
cles, these cells are Nicoll's myoblast, ganglion cells of Looss. 
There are few of the same kind of cells as myoblast except the 
various branches radiate from the common cinter and each radiat- 
ing branch divides into fine fibers. They also extend to the 


longitudinal muscles. These are called giant parenchyma cells. 
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i) In the form I have studied the subcuticular dells come 


next to the longitudinal muscles in the parenchyma. They are 

not arranged in a regular manner but are in a specific layer 

which even in the totomounts the subcuticular cell layer is well 
marked out. These cells have nuclei very much resembling the 
parenchyma cell nuclei but it seems to me this cell has a gland- 
ular nature rather than that of connective tissue structure giming 
use to parenchyma cells. Pratt (1909 ) thinks these cells have 

no ducts byt are anastomosing branches which are interpreted as 
tnate, In my form I have seen very many spindle shaped cells 
their narrow ends toward the cuticula with a main branch which 
extends to the cuticula. Whether these branches age ducts or ndt 
I cannot definitely say, but I am inclinéd to think that they are, 
as these branches are continuations from the cell which in some 
cases clearly can be seen. But if these ¢gells are glandular, whet 
is their function? Do they secret the cuticula as Blochman and 
others think? Pratt's arguments against that view ame conclusive 
enough. Cuticula is found in every parasitic form but some 
ectoparasites have not the subcuticular glands. As there is no 
definite exper imental evidence to prove the nature of these cells 
there is need of such work to prove their nature. They might 
sevret some kind of enZyme to assist the cuticula in counterdoting 
the injurious substances existing in the host body. 

Musculature - The muscles are fairly well developed. Esapec 
ially the muscles of the oral sucker and acetabulum. The pharynx 
muscles are not as many as the sucker muscles. The suckers and 
the pharynx have three kinds of muscles; radial, circular and 


meridianal or longitudinal, the radial muscles are the strongest. 
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In the body there is another additional kind of muscle the 
diagonal muscles passing from the right to the left or referse. 
The muscles consist of bundles of very fine fibers in intimate 
eohtact with each other. In a sagittal section, the circular mus- 


eles are next to the basement membrane in a regular rectangular 


block. In cross sections these are hemispherical. Next to the 


circular muscles comes the longitudinal muscles. The daagonal 
muscles can be seen in the parenchuma and are much finer. The 
heaviest radial muscles pass dorso-ventrally. There can be seen 
in cross sections muscles extending from the acetabulum to the 
circular muscles called anchor muscles. The genital pore, the 
excretory pore and the oesophagus are surrounded by chrousar 

and longitudinal muscles. 

The nervous system - The nervous system in this form is 
poorly developed. There is a central nervous system immediately 
posterior to the pRarynx. It is composed of two ganglia on each 
side of the anterior end of the oesophagus united by a transverse 
cpmmissure dorsally to the oesophagus. There are three branches 
running anteriorly, the inner dorsalk a median, and a ventral one 
to the oral sucker, an exterior and a lateral. Three nerves 
run backward from each ganglion, dorsal, ventral and lateral. 

I have not been able to work out the complete nervous system 
but it seems it does not differ from other species of this 


genus. 
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DISCUSSION. 


Diagnosis as given by Leiper (1915:573-575) 

These worms resemble 0. felineus but differ in the following 
points of specific importance. The skin is covered with minute 
acicular spinelets. The ovary is multilobate. The branches of 
the gut proceed almost to the extreme posterior end of the body. 
The ovary and the testes fill the last fourth of the body betwemm 
the gut branches. The length of the owsophagus is from two to 
three times that of the pharynx, varying with the degree of con- 
traction of the specimens. The ventral sucker is about equal in 
size to the oral, if anything occasioaally slightly larger. 

Host - Indian civit cat, and man. 

"In Dr. Kerr's consignment of parasites obtained from prism- 
ers in the Chiengmai jail was a tube containing three flukes re- 
garding which the following notes were supplied” " Opisthorchis 
felineus? ova found in about fifteen percent of the faeces examin- 
ed, The worms were twice obtaindd post mortem, in one case a 


Single one from the intestine in another twelve worms from the 


gall bladder and large bile ducts. The ova have a small projection 


at the distal end, the cap. The worms also differ from the fig- 
ures & have Of 0. felineus in having much larger part of the 
intestine unbranched, they also seem smaller, I was present at 
& post mortem by Dr. Mason where thousands of these worms were 
removed from the liver." 

From the above quotation and the previous diagnosis of the 
form by Leiper who seems to have labeled the identificatéanof the 
form as 0. viverrini. My observations somewhat more in detail 


confirms Leiper's view. The form described in previous pages 
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corresponds to that of 0. viverrini. A comparative study of 0. 
felinégus and 0. viverrini will confirm this view. 

O. felineus is much larger than Q.viverrini; the former 
being from 8 to 13 mm the later 6mm. The form in question is 
2.7 to 717 mm an average of 5.3 mm, corresponding to the later 
one as the 2.7 forms were very much contracted very many of the 
forms measured from 5 to 6 mm. The size of a form is a specific 
character. The view that the size of a parasite has variations 
with the size of the host is not accepted by prominent parasitolo- 
gists. Looss, Braun and others. Looss (1907:428) spainst the 
view of Katsurado stated that every species of parasite has a 
size of its own. The occasional variation above normal is a 
case just as is found in the higher animals. 

The next most striking difference between 0.felineus and 
O. vuverrini is in the size and shape of the ovary. In 0. fel- 
ineus the ovary is small simple or slightly lobed in 0. viverrin i 
it is larger and always lobed in the form under discussion. ‘fhe 
seminal receptaculum in 0. felineus is much larger comparéd to 
the ovary than in 0. viverrini. The receptaculum seminis is 
less prominent than in 0. felineus and relatively smaller than 
the ovary. Leiper in his paper reports the skin covered with 
minute acicular spinelets; although I have examined numerous 
specimens both toto mounts and sections, I have not been able 
to see any spines. I have noticed in the cuticula, or integu- 
ment of some authors, deeply staining strands which might be 
looked upon as small spinelets but more careful study of a 
marginal sagittal section shows it to be of the same material as 


the walls of the parenchyma that is of connective tissue. 


Pe a a iss 


Se A ee a ew 


Pe 
‘ 


} - = » ee 
| eM 


i .C to ybute evidgwzeqsce A sfnketevie .0 8 tad? ot ede 


} Wwolv-wfift axtinoo ifke intesepie .0 Saag 


Say 
. ri 


temiol edt (tnakzreviv.@ cad? zeptel Joum @k event 
tisope af 10% sdT .m® tetal ont mm &L a? 2 me 

tai ed? of gaibuoqesrios qmn 8.2 lo ogadeve Ge oe 
) ‘¢ lo Ynam yiev bSbedontincs deum.yter ote SREST °.8 of 
(tineqe # et wt0? « te sete em? sme 5 of 8 ox 
anoivtsiitay eed eviseataqd 2 to aegis out tedd wety edt : 

org yt betqeoes ten ei garod edt te ont : 8 


Steetaa Jgeenina 


a a a als pi 
nigge (Se:T0CL) seood +etedso hae ava sai 


® eed etiestseqd to aslosde yteve Jasé Heseta ab 
2s ef jason evede sobtelttev lenolesoge eat sane 


sisotms sents id od mk bawot at es 
eveutiet.O seewted enmetetits pattite temuae a 
-iet .o al ivytavo edt Yo eaqete Bae este ond at et A : 13 
b artasviv .0 af bedoal yitdgile zo elarie Iieme of yteve 
H ei? .moteavoetb tehay mrot ef? af Sedot ayania bua oat 
| ¢ Bétacnoo tes1si dowm ek syeatice® .0 at ow vost qe 
sinigee arisostqenet edT «trinverig .0 at aes 
soily telLame vlevitafer bas emeniie? .0 al aad? tnsat 
itiw Sevewoo aide ef sétoqet teqed sid at teqted, +¥ 
nyoremn bootmaxs evad I dgueditie yatefentga 10 lu0Lod 
side ceed ton evet I ,enettoes Bae atnvom ofot dtod 
-~ujedval to ,Sigeie¢wo ed? at beotton evad . «aeniqs 
cd ?dgim dotdw ebantts paiziaee tigqeeb ,8tonsus ence | 
H « lo ybudes Lintervec etom tod et¢lenigqe {Lens es & ‘ 


| es Lsitetan emee ext Yo-ed of tt swords HOLsOeR sett tae 3 
.sceait evictosnivse to ek dade onsonarad edt to 1 


‘vy: 


ai ’ a rd ar 


= €2 2 

In 0. viverrini Poirier the suckers are small and equal0.28 
mm in the vari Chiengmai nearly same as the above 0.19 by 0.224 
mm the oral and 0.226 by 0.23 mm the ventral on the other hand 
0.felineus has 0.26 to 0.28 mm the oral sucker width and 0.828 mm 
the length, the acetabulum 6.247 to 0.228 mm long and 0.197 to 
0.228 mn wide. The pharynx in 0. felineus 0.204 to 0.169 by 
6.162 mm to 0.170 mm in O. viverrini 0.14 by 0.13 mm varying 
from 0.13 to 0.18 mm in length and width 0.13 mm constant. An- 
other marked difference between 0O,felineus and the two kinds of 
O. viverrini is the Belatéve length of the oesophagus. In 0. 
felineus it is very short nearly ¢@he size of the pharynx but in 
both varieties of 0. viverrini the oesophagus is about three times 
as long as the pharynx. 

The uterine coils in felineus are more compact and the 
coils do not correspond to that of 0. viverrini. But one of the 
greatest evidences of these forms in wuestion not being an 0. 
felineus is in the difference of the eggs of the two forms. The 
two 0. viverrini are exactly alike, though my average estimate 
for the 0. viverrini are exactly alike, though my average estimate 
for the 0. viverrini var. Chiengmai is a little greater than 
that given by Poirier. Poirier's form has a size 9.026 by 
0.13 mm mine 0.026 by 0.0156 mm. Minimum size being 0.013 mm 
In 0. felineus the egg length varies 0.026 to 0.030 mm and the 
width 0.011 to the 0.015 mm with an average of 0.030 by 0.011 mm 
That is in 0. felineus the eggs are elongated and narrower, they 
have smooth outer operculum with the shell, but in both O. 
viverrini the shell at the operculum takes a flask neck appear- 


ance instead of a smooth round ending as in 0. felineus. 
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In 0. felineus the excretory system is Y-shaped in 0. viv- 
errini Poirier not described but from the picture it is most 
likely similar to the new variety, which is sggmoid. The primary 
ducts arising from different levels as represented in those figur- 
ed. 

Contrary to Looss'sa (1907:147) statement regarding the ex- 
cretory bladder in the genus OPisthorchis being ¥-shaped as one 
of the differentiating characters of Clonorchis from Opisthorchis 
the excretory bladder in this form is like that of Clonorchis. 

Having in mind the different preserving methods and change 
in size of the forms accordingly in certain limits at certain 
parts expecially I conclude that the difference between 0. felin 
eus and this form is distinct enough not to diagnose it as a 
new variety of 0. felineus but one of O. viverrini Poirier. 

Some of the characters described above are constant enough to be 
Tegarded as specific pecularities. Wet as Braun, Lthe, Mtihling, 


and Looss when studying the forms of the genus Opisthorchis have 


spoken df the difficulty of distinguishing these species from 


each obher, the game can be said for this new variety. In 
anatomical detail, the topography of 0. felineus and this form 
have very much in common. In fact these forms have acicular spine 
lets as Leiper seems to have seen one cannot say it is not Oo. 
viverrini as Poirier in his description does not give any detail 
in regard to that. Yet there stands a fact which might keep the 
identity of these forms. Two forms might have identical features 
but by different spedies on biological ground, that is in the 
relation of the parasite to the host(Looss 2907:138). We know 
that 0. felineus inhabits the cat, dog, glutton, fox and man 
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but 0. viverrini has not been reported before, as being a normal 
parasite of man. Poirier found the form from Felix viverinius 
in France if the form found from Siam in identical to that found 
by him We might wxpect human ingection of the same kind in France 
which ia not the case. The possible explanation in this case 
would have bean simple if we could trace the history of the cat. 
But as no one has reported O.viverrini after that we might assume 
that it was an isolated case probabl#@ brought from other regions. 

Supposing such an introduction from India suggests that 


there must be cases in which dogs and cats in India are infected 


| which until now has not been reported as far as I am able to as- 


certain. There is no doubt from the circumstances inwhich these 
forms were secured that these are normal human parasites. But 

the similarity of the forms with 0. viverrini Poirier and the 
possible case of being a normal parasite in cats too gives some 
certainty of its identity with 0. viverrini Poirier. Thru the 
kindness of Dr. H. B. Ward I examined some of his collection of 

O. felineus. One form from the liver of man collected by Dr. 
Askanszy at Geneve, the other from St. Petersburg extracted by 
Kowalewsky from the cat. The two forms have some miner variations 
The form living inrman is much closer to the form in question 

than that from the cat, the sides run parallel and greatest width 
1.1 mm but the form from the cat was much broader 2.9 mm. The 
oesophagus length 0.28 mm in the first oifte and gnly 0.228 mm in 
the latter. From this comparison I can see the explanation of 

the slight differences found between that of Poirier and mine. 
From Poirier's figure the form has not parallel sides but tapering 


at the anterior end gradually widening till the posterior end 
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Which narrows and ends as in the variety described. In the 


figure given by Poirier the genital pore is placed much farther 


above the acetabulum than in forms I have examined. In his des- 


eription Poirier states that the genital pore lies immediately 
anterior to the acetabulum @60 I regard the representation in the 
figure much farther than in fact it is. The posterior testis 

is described and figured as four lobed, but as Poirier does not 
mention how many forms he has examined I am inclined to thisk in 
the normal case it has five. Rwom 50 individuals examined espec- 
jally for this difference I found five with four lobes in many 
cases one @f the lobes poorly developed. The position of the 
genital pore is constant and is specific but not the lobes of 
the testis. In the typical fomms the anterior is four and the 
posterior five lobes but this varies within certain limits. In 
Leiper's figure the bobes in the posterior testis are much 
deeper than those I find in any ong of my specimens otherwise 
the form is similar to miné except in none of the forms I have 
studied do I find any spines as Leiper stated to have found in 
his. 

I add a few more records which might be of significance to 
explaahk the possible occurance of 0. viverrini in man. 

In 1907 Verdun and Bruyant recorded the occurance of 0. 
felineus in a patient fgom Hano#&. The skin is stated to be 
smooth and the ovary round or arcuate. Masgwell sent from Formosa 
& macerated specimen from the stool of a cat to Leiper which 
had short spines on the cuticula. As the testes were digested 
it could not be decided whether it is an Opisthorchis or Clonorchis 


Looss (1907:152) reports a form sent to him by Chun which was 
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poorly preserved and could not be identified. But the form was 
4.5 mm in length 0.9 mm in breadth. He calls attention to a 
report from Ijima in 1886 which atates taat the same kind of 
forms naving short spined in the skin were taken from the liver 
of a cat. This form was regarded as a different form of Clonorchis 
endemicus. Accordingly Looss said it might be another species. 
Leiper thinks it might be 0. viverrini variety in question. One 
thing definite is thas that 0. viverrini Poirier is identical 
with the form in question and anatomically has very close 
resemblances to 0. felineus. From a biological standpoint there 
is more definite proof this being a variety of 0. felineus which 
is @ normal parasite of man and also of the cat, that O. viverrini 
Poirier, which is reported definitely only from the cat. If it 
can be proven that 0. viverrini var. Chiengmai in not parasitic 
in the cat then it will become a new species instead of a 
variety of 0. viverrini. But from the data at hand I can with 
@ certain degree of certainty say that this form is Opisthorchis 
viverrini. 

But this only possible reasoning is less important if we 
bear in mind that Feline Opiathorchis may occassionally occur in 
man as stated by Looss (1907:153). Not only is this true in the 
case fo Opisthorchis but in other forms as Paragonimus westermanhi 
and kellicotti anre found both in the dog and in man, in Japan. 
Certain canine and feline parasites as Coccicium bigeminun, 
Ascaris, Dipylidium are parasites in man also. Therefore I 
ddagnose this form as 0. viverrini Poirier var. Chiengmai, a 
normal parasite fo the Indian civet cat not recorded heretofore 


from man. In finishing I would expgsess my thanks to Professor 
H. B. Ward for his valuable suggestions during this work. 
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1. The history of the genus Opisthorchis is given. 


&. Specific diagnosis of the forms belonging to the genera 


Opisthorchis, Amphimerus and Paropisthorchis is given 


with their generic diagnosis. 
8 3. The relation of the species, the difficulty of their 
identification is discussed briefly. 
4. The description of a human parasite belonging to the 
genus Opisthorchis is worked somewhat in detail and 


diagnosed as Opisthorchis viverrini., var. Chiengmai. 
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VII. EXPLANATION OF PLATES. 
Abbreviations 

ac acetabulum os oral sucker 
am amchor muscle Pp parenchyma 
egl cephalidéd glands pgl prostate giand 
em G@ircular muscle pd pedicle 
dan antero-dorsah nerve ph pharynx 
adm diagonal muscle pn parenchyms nucleus 
dvm dorsoventral muscle pph prepharynx 
eb excretory bladder rs receptaculum seminis 
-eph epithelial cell reu receptaculum seminis uter- 
68 oesophagus sg shell gland ‘pie 
gc gemglion commissure sgl salivary gland 
gp genital pore t. anterior testis 
it intestinal crura ta posterior testis 
le. Laurergs canal ut uterus 
lco Laurer's canal ¢orsal opening 


lm longitudinal muscle va metraterm 


mm meridonal muscle vd vasdegerens 


my myoblast vdt vitelline duct 
od oviduct vr vitelline reservoir 
OV ovary vtd. vitelline transverse duct 


vid. vitelline unpaired duct. 
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PLATE I. - Fig. 1 Opisthorchid sibiricum( = 0. felineus) 

magnified after Winogradoff from Braun. Fig. 2 Egs of 0. fel- 

ineus. Eig. 3. 0. felineus (Riv.) after Braun magnified. Fig. 4 

O. geminus x 10.5 Looss Plate 24 fig.2 From Anas penelope. 

Fig. 5. Egg of 0. geminus x 631. Big. 6 0. simulans x8l after 

Looss 1899. Fig.B Egg of 0. simulans x 631 Fig . 8 O obsequens 

x 24 after Nicoll. Fig. 9 0. tenuicollis x15 after Braun from 

Barker. (1911 pl 20 fig. 4.) Fig 10 Egg of 0. tenuicollis 

Fig. 11. 0. longisshmus x10 agter Stiles and Hassall from Barker. 

Fig 12. 0. viverrini magnified after Leiper. Fig 13. 01 viv 

erini x17 after Boirier. Fig. 14. Egg of 0. viverrini 

Fig. 15. 0 viverrini central fetale organs. 


Fig. 16. 0. simulans central fethale organs. 


PLATE II. - Fig 17 Opisthorchis geminus xll from Anas 
boschas Looss 1899. Fig. 18 0. geminus egg. Fig 19. O geminus 
female central organs. Fig. 80 Amphimerus pseudofelineus x7 
Ward ( Reference handbook of medical Science Fig. 4778) Fig. 
61. A. pseudofelineus Central female organs. Fig. 28. A. pweude- 
felineus egg. Fig. 23 A. Bseudofelinews spines. Fig 24. A. 
pseudofelineus genital region. Fig 385. A. ovalis xl16.5 agter 
Barker . Fig. 86. A. ovalis spines. Fig. 27. A. ovalis egg. 
Fig. 88. A. ovalis genital region. Fig 29. A. lancea Diesing 
x17. ventral view after Weski. Fig. 30. A. specicsus x15 After 
Stiles and Hassall from Barker. Big. 31. A. speciosus egg. 
Fig. 32. A. interruptuS (from Aloedo bicolor ) x80 After Braun. 


Gig. 33. A. noverce agter Leuckart, from Braun. Fig. 84. A. 


noveres, egg. Fig. 35 Parepisthorcnis caninus x13 from Barker 
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Fig. 36. P. caninus spines. 


PLATE III. Fig 37 - Opisthorohis viverrini, var. Chiengmai 
x37 ventral view. Fig 38. 0. viverrini x30 dorsal view. Fig. 
39. Female central organs xl135 dorsal view. Fig. 40 Female 
Gentral organs x 135 ventral view. Fig 41. Genital region x 100 
dorsal view. Fig 42. eggs of O01 viverrini x840. Fig. 43. An egg 
of O viverrini x 800. Fig 44. A was model x50 of the make 
reproductive system. Fig. 45. From was model of genitta&’ atriun. 
representidnthe opening of vas deferens and netraterm into thd 
common atrium. Fig. 46. A cross section x 340 representing tee 
tall epithelial cells and surrounding narrow elongated nucleated 
cells. 

PLATE IV. Fig. 47 A cross section of the acetabulum x340 
the anchor, the radial meridional and circular muscles of the s 
sucker represented. Fig. 48. A saggital section through the 
acetabulum representing the vas defenens and ductus ejacukatorus 


and muscles of the acetabulum. Fig. A saggital section thru the 


ovary and receptaculum seminis representing the dorsal open- 


ing of Laurer's canal the ootype in which open single isolated 


shell glands. Fig. 50. A cross section of acetabulum. 


PLATE V. Fig. 51 A saggital section thru the oral sucker 
and the pharyns. x 100. Fig. 58. A cross section thru the pharyns 
x100. Rig 53. Cephalid glands x 840. Fig. 54. A cross section 
posterior to pharynx. Fig 55. Vitalline glands in the parenchyms 
x 840. Figl 56. A saggital section x 340 showing mumackes. 

Fig. 57. The central nervous system x 160. Fig 58. The excretory 


system in part. 
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